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' DEPARTMENT OF HEALTH & HUMAN SERVICES Public Hestth Service
! :
food and Drug Administration
NDA 20.781 oA
GlaxoWeslicome Inc. '
Attention: Craig Metz, PhD JAN 27 1999
Director, Regulatory Affairs

Fite Moore Drive, P.O. Box 13398
Research Triangle Pack, NC 27709

Dear Dr. Metx:

Please refer to your new drug spplication (NDA) dated July 1, 1997, received July 2, 1997,
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act for Zofran oDt
(ondansetron) Orally Disintegrating Tablets,

We acknowledge receipt of your submissions dated July 6, 8, 24, and 31, December 4, 1998, and
Tanuary 7, 1999, '

This new drug application provides for the use of Zofran ODT (ondansetron) Orally
Disintegrating Tablets for the following indications: prevention of chemotherapy and radiation-
induced nausea and vomiting, and prevention of postoperative nausea and vomiting.

We have completed the review of this application, as amended, and have concluded that adequate
information has been presented to demonstrate that the drug product is safe and effective for use
as recommended in the submitted labeling (package insert submitted July 31, 1998, immediate
container and carton labeis submitted July 31, 1998) with the revisions listed below.
Accordingly, the application is approved effective on the date of this letter.

1. Modify the ADVERSE EVENTS section to replace the sentence, “The adverse expericnce
profile seen with Zofran ODT Orally Disintegrating Tablets was similar to that seen with
Zofran Tablets,” with “Preliminary observations in a small number of subjects suggest a
higher incidence of headache when Zofran ODT Orally Disintegrating Tablets are taken
with water, when compared to without water.” )

2. Revise the following sentence in the PHARMACOKINETICS section to read, “Four and 8
mg doses of either ZOFRAN Oral Solution or ZOFRAN ODT Orally Disintegrating
Tablets are biocquivalent to corresponding doses of ZOFRAN Tablets and may be used
interchangesable.”

These revisions are terms of the NDA approval. Marketing the product before making the
rcvisions, exactly as requested, in the product's final printed labeling (FPL) may render the
product mishranded and an unapproved new drug. '
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Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days after it
is printed. Please individually mount ten of the copies on heavy-weight paper or similar material.
For administrative purpoees, this submission should be designated "FPL for approved NDA
20-781." Approval of this submission by FDA is not required before the labeling is used.

Validation of the regulatory methods has not been completed. At the present time, itis the policy
of the Center not to withheld approval because the methods are being validated. Neverthcless,
we expect your continued coopetation to resolve any problems that may be identified.

In addition, please submit three copies of the introductory promotional materials that you propose
to use for this product. Al proposed materials should be submitted in draft or moek-up form, not
final print. Please submit one copy to this Division and two copies of both the promational
materials and the package insert directly t0:

Division of Drug Marketing, Advertising, and Communications, HFD-40
Food and Drug Administration

3600 Fishers Lane

Rockville, Maryland 20857

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

If you have any questions, contact Kati Johnson, Consumer Safety Officer, at (301) 827-7310,

s/

Lilia Talarico, M.D.

Director

Division of Gastrointestinal and Coagulation Drug
Products

Office of Drug Evaluation Il

Center for Drug Bvaluation and Research
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ZOFRAN®

_ (ondanastron hydrochloride)

Tablets

ZOFRAN® ODT™
(ondanaetron)

Orally Disintegrating Tablets

ZOFRAN®

(ondanastron hydrochloride)

Oral 8olution

PRODUCT INFORMATION

DESCRIPTION: The active ingredient in ZOFRAN Tablats and ZOFRAN Oral Solution is ondansatron
hydrochioride (HCI) as the dihydmte, the racemic form of ondansetron and a selective blocking agent of the
savotonin S-HT, raceplor type. Chamically it is (2) 1, 2, 3, S-tatrahydro-9-methyl-3-{(2-mettiy-1H-imidazot-1-
yimethyll-4H-carbazol-4-0ng, monchydrochioride, diftyarats. it has the foliowing structural formula:

[

The smplrical tormuls |9 CygHsNsOHCI2H,O, representing a molacular weight of 385.9.
Ondangetron HO! dihydrate is a white 1o off-white powder that ia soluble in watar and normal salina.

The active ingredient in ZOFRAN ODT Orally Disintagrating Tabists is ondanssiron bass, the racemic form
of andansetron, and a selective blocking agent of tha asrotonin 5-HT, receptor type. Chamically itie ()1, 2, 3,
S-tetrahydro-9-methyl-3-{(2-methyl- 1 H-imidazol-1-yl)methyl]-4H-carbazol-4-one. it has the following structural
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ZOFRAN® (ondansetron hydrochioride) Tablsts
20FRAN® ODT™ (ondansstron) Orally Disintagrating Tablets
20FRAN® (ondansetron hydrochiaride) Oral Solution

The empirical formida is GealtyaNyO representing & molecular waight of 203 .4,

Each 4-mg ZOFRAN Tablet for oral administration contains ondansetron HC dihydrate equivalent 10 4 mg
of ondansatron. Each 8-mg ZOFRAN Tabiet for oral administration contains ondansetron HC dihydrate
equivalant 1o 8 mg of ondansetron. Each tablet also contains the inactive ingradients lactogs, microcrystaline
caflulase, pregelatinzed starch, hydroxypropyl methyicellulose, magnesium slearate, titanium dioxida, iron
oxide yeflow (8-mg tablst only), and sodium benzoate (4-mg tablat only).

Each 4-mg ZOFRAN ODT Orally Digintegrating Tabiat for oral adminigtration contains 4 mg ondansetron
base. Each 8-mg ZOFRAN ODT Orelly Disintegrating Tablat for oral administration conteing 8 mg
ondanaetron base. Each ZOFRAN ODT Tabliet aiso containa the inactive ingredienis aspartama, galatin,
mannitol, mathyiparaban sodium, propyiparaben sodium, and strawberry fiavor, ZOFRAN ODT Tablats are &
(raa2e-dried, orally administered formulation of ondangetron which rapidly disintagratas on the torigue and
doos nol require watsr to ald dissolution or swallowing. | ‘

Each 5 mL of ZOFRAN Ore! Solution contains § mg of ondansetron HC! dilydrate oquivnian}_ o 4 mg of
ondansetron. ZOFRAN Oral Solution contains the inactive ingredients citric acid anhydrous, purified water,
sodium benzoate, sodium citrata, sorbitol, and strawberry flavor.

CLINICAL PHARMACOLOGY:

Pharmacodynamics: Ondansatron is a gslective 5-HT, receptor antagonist. While ks mechanism of action
has not been fully charactetized, ondansetron is not a dopamine-recaptar antagonist, Sarotonin receptors of
the 5-HT, type ara present both peripherally on vagal nerve terminais and centrally in the chamonscsptor
triggar 20na of the area postrama. It is not certaln whether ondangetron's antiematic action is mediated
centrally, psripherally, or in both sites. However, cytotoxic chamotherapy appears ta be associated with release
of sarotonin from the enterochromatfin cells of the smal intestine. in humans, urinary S-HIAA
(5-hydroxyindoleacstic acid) axcretion incraases after cisplatin administration in paraliel with the onset of
amasis. The released serotonin may stimulate the vagal afierents through the 5-HT, recaptors and nitiate the
vomiting rafiex. _ B

In animals, the emetic reaponae to cisplatin can be prevented by pretreatment with an inhibitor of serotonin
synthesis, bilateral abdominal vagotomy and greatsr splanchnic nerve section, or pretreatment with a serotonin
5-HTs receptor antagonist.

In normal volunteers, single intravenous doses of 0.15 mg/kg of ondansetron hed no effect on esophagesl
motility, gastric motility, lower esophageal sphincter pressure, or small imaestinal transit time. Multiday
administration of ondansetron has been shown to slow colonic transit in normal voluntesrs. Ondansetron has
no effect on piasma prolactin concantrations.

Pharmacekinetios: Ondanaetron is extensively metabolized in humans, with approximately 5% of a
radiolabeled dose recovered from the urine as the parant compound. The primary metabolic pathway is
hydroxylation on tha indole ring followad by subsequant glucuronide or sulfate conjugation. Although some
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ZOFRAN® (endanesiron hydrachioride) Tablets

20FRAN® ODT™ (ondanestron) Orally Disintegrating Tablets
ZOFRANS® (andanastron hydrachioride} Oral Solutien

nonconjugaled metabolites have phamacologic aotivity, thess ara nat faund in plasma concontrations likely to
significantly contribute to the biological activity ot ondansatron.

Oral cndansetron is well abeorbed and undergoes limited first-pess matabollsm. Following the
administration of a single 8-mg ondanaatron tablet to healthy, young, male voiunteers and from pooled studiea,
tha tims {0 peak plasma ondansetron concentration is approximataly 1.7 hours. the terminal elimination half-kfe
is approximately 3 hours, and bicavailability is approximately 56%. Gender differences wara shown in the
disposiiion of ondansetron given as a single dose. The extant and rate of ondansatron's absorption is greater
in woman than man. Slower clearance in women, a smalier apparent voiume of distribution {adjusted for
waight), and higher absolute bioavailability resulted in higher plasma ondansetron levels. Thase higher plasma
lavals may in part be explained by differences in body weight batwaan man and women. tt is not known
whether these gender-related differunces were clinically important. More detailed pharmacokinetic information
Is contained in the following tabie taken from one study.

t
Pharmacokinstics in Normal Volunteers: Single 8-mp ZOFRAN Tablst Dose

Tima of Mean Systemic
Mean Peak Piasma Psak Plasma  Elimination Plasma Absolute
Age-group  Waight Concentration Concantration Half-life Clearance Bioavail-
} (kg) n _{ng/mL) (h) {h) kg ability
1840 M 9.0 ] 28.2 20 3.1 0.403 0.483
F 62.7 5 42.7 1.7 35 0,354 0.683
81-74 M .5 6 24.1 21 4.1 0.384 0.585
F 60.2 6 524 1.9 4.9 0.255 0.643
275 780 s 370 2.2 4.5 0277 0.619
F 67.6 6 46.1 2.1 6.2 0.249 0.747

Four and 8-mg doses of either ZOFRAN Cral Solution or ZOFRAN ODT Orally Disintegrating Tablats are
biosquivalent to corresponding dose of ZOFRAN Tablats and may be used Interchangoably. B

Both AUG and Gueg: more than double on increasing the tablet dosae from 8 10 16 mg (123% and 118%,
respectively). Thia may rasuft from aaturetion of first-pass metabotism leading to graater oral bicavailability at
16 mg than 8 mg.

The administration of oral ondansetron with food increases significantly (about 17%) the extent ot
absomtion of ondansetron, The peak plasma concentration and lime ta peak plasma concentration are not
significantiy affected. This change in the extent of absorption i3 not believed to be of any clinical relevance.

There was no significant effact of antacid administration on the pharmacokinetics of orally administered
ondansstron.

Because ondansetron undefgoss extensive metabolism, the modast reduction in clearance in the over-75
age-graup was not unexpected. Howevaer, since there was a difference in neithar safety nor efficacy between
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patients over 65 years of apa and thasa undar 65 ysams of age, no adjustmant in dosage is required in the
eidery.

Ptasma protain binding of ondansatron as measured in vitro was 70% to 76% over the concentration ange
ot 10 te 500 ng/mL. Ciroutating drug also distributes into erythrocytes.

CLINICAL TRIALS:

Chemotherapy-induced Naussa and Vomiting: in ona double-blind US study in 67 patients, ZOFRAN
Tablets ware signficantly more effective than placebo in preventing vomiting induced by
cyclophosphamide-based chemotherapy containing doxorubicin. Treatment response le based on the total
number of ematic episodes over the 3-day study period. The results of this study are summarized below:

Emetic Eplsodas: Treatment Response

Ondansatron
8-mg b.i.d. ZOFRAN Placebo P¥alue
Tablete*

Numbar of patiets 33 34
Treatment responsa

0 Emetic episodes 20 (81%) 2 (6%) <0.001

1-2 Emsiic episodes 8 (1B%) 8 (24%)

More than 2 emetic

episodes/withdrawn 7 (21%) 24 (71%) <0.001
Madlan number of
emetic episodes 0.0 Undefined"
Median time to first
emetic episods (h) Undefined? 0.5

* The first dose was administerad 30 minutes betore the start of emetogenic chernotherapy, with a subseguent
dogo B hours after the first dose. An 8-mp ZOFRAN Tablet was adminiatared twice a day for 2 days after
complation of chemotharapy.

’Modmunddhedshmatbast&%ofﬂwpmrﬂsmrewﬁhdmwnorhldmoremanmemeﬂceplaodn

* Median undefined since at least 50% of patienta did nat have any emetic epiaodes.

In ane double-biind US study in 336 patients, ZOFRAN Tablats 8 mg administered twice a day were as
elective as ZOFRAN Tableta 8 mg administerad thres times a day in preventing navsea and vomiting inducad
by cyclophosphamide-based chemaotherapy containing elther methotraxate or doxorubicin. Treatment response
iv based on tha total numbar of ametic apisades over the 3-day study pariod. The resulls of this study are
summarized balow:
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ZOFRAN® (andansetron hydrochiarida) Tablets
ZOFRAN® ODT™ (ondansetren) Orslly Disintegrsting Tabiste
20FRAN® (ondansstron hydrochioride) Ora! Solution

Emetic Epicodes: Treatment Response
Ondansetron

8-mg b.l.d. ZOFRAN Tabista® 8-mgtid. 20FRAN Tabiets'
Number of patients 165 [T4]

Treatment response
0 Ematic episodas 101 (61%) 99 (58%)
1-2 Ematic apiscdas 16 (10%) 17 (10%)
More than 2 smatic apisodes/withdrawn 48 (28%) 55 (32%)
Madian number of emetic episodas 0.0 0.0
Madian time to first emetic episods (h) . Undefineat Undefined®
Magian naussa scores (0-100) 8 6
* Tha first dose was administared 30 minutes bafors tha start of emetoganic chemotharapy, with & subsaquent
dose 8 hours after the first dose. An 8-mpg ZOFRAN Tablet was administersd twice & day for 2 days after
completion of chematherapy.
' The first dose was adminiatered 30 minutes bafora the stan of ametogenic chemotherapy, with subsequent
dozes 4 and 8 hours after the first dose. An 8-mg ZOFRAN Tablet was adminigtered three imes a day for
2 days after compistion of chamotherapy.
! Median undafined since at lsast 50% of patients did not have any emetic episodes.
# Visual analog scale assessment: 0 = no nausss, 100 = nausaa as bad as it can be.

Re-treatment: in uncontrollad trisls, 148 patients receiving cyciophosphamide-based chemotherapy were
re-treated with ZOFRAN Tabists 8 mg t.i.d. of oral ondansetron during subsequent chemotherapy for a totat of
396 re-treatment courses. No emetic spisodes occurred in 314 (70%) of the re-treatment courses, and only
one o two emetic eplsodes occurred in 43 (11%) of the re-ireatmant courses.

Padigtric Studles: Three open-iabel, uncontrolled, forsign trials have baen parformed with 182 patients 4
fo 18 years oid with cancer who were given a varisty of cisplatin or noncisplatin regimens. in these foraign
friats, the initial dota of ZOFRAN® (ondansetron HCI) Injection ranged from 0.04 1o 0.87 mg/kg for a total dose
of .16 10 12 mg. This was followed by the administration of ZOFRAN Tablats ranging from 4 10 24 mg daily for
3 days. In these studias, 58% of the 170 evaluabia patients had a compiete response (N0 emetic episades) on
day 1. Two stutdias showad tha response ratos for patients less than 12 ysars of ags who receivad ZOFRAN
Tablets 4 mg three timas a day 1o be similar 1o those in patients 12 to 18 years of age who racaivad ZOFRAN
Tablsts 8 mg thwee times dally. Thus, prevention of emesis in thesa children was assantially the same as for
patients older than 18 years of age. Overall, 20FRAN Tablets were wef tolerated in these pediatric patients.

Elderiy Pstlents: One hundred thirty-eeven (137) patients 65 years of age or older have received ZOFRAN
Tabhlets. Pravention of emegis was simitar to that in patients younger than 65 years of age and advarse
reactions were not seen In increased frequency.

Rediation-induced Nausea and Vomiting: Total Body irradistion: in a randomized, double-blind study in 20
patiants, ZOFRAN Tablets (8 mg given 1.5 hours before each fraction of radiotherapy for 4 days) were
significantly mora sffective than placebo in preventing vomiting induced by total body iradiation. Total body
irmdiation conslisted of 11 fractions (120 oQy per fraction) over 4 daya for a tota! of 1,320 cGy. Patients
raceivad three fractions for 3 days, then two fractions on day 4.
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ZOFRAN® (andansetron hydrochiorida) Tablets
ZOPRAN®.ODT™ (ondanastron) Orally Disintegrating Tablets
ZOFRAN® (ondansstron hydrochiloside) Oral Solution

Bingie Righ-Dase Fraction Radiotherapy: Ondansetron was significantly more affective than
metociopramide with respect to compiate control of emesis (0 ametic episodes) in a double-biind tdal in 105
patients receiving cingle high-dose radiotherapy (800 to 1,000 cGy) over an anterior of postaertar fiald 812¢ of
280 cm? to the abdomen. Patients raceived the first dose of ZOFRAN Tablets (8 mg) or metociopramide
{10 mg) 1 1o 2 hours before radiotherapy. It radiotharapy was given in the moming, two additional doses of
study treatmant were givan (one tablet laie atemoon and one tablet betors bedtime). if mdiotherapy was given
in the aftamoon, patients took anly one further tablet that day before badtime. Patients continued the oral
madication on a t.i.d. basis tor 3 days.

Dafly Fractionated Radiotherspy: Ondansetron was significantly more effectiva than prochiorperazine with
respect to complate conirol of emesis (0 emetic episodes) in a doubia-blind trial in 135 patients recaiving a 1- to
4-week course of fractionated radictherapy (180 cQy doses) over a field size of 2100 em® to the abdomen.
Patiants received the first dose of Z0FRAN Tablats (8 mg) or prochiorparazina (10 mg) 1 to 2 hours belore the
patient racalvad the first daily radiotherapy fraction, with two subsequent doses on a Lid. basis, Patients
continued the oral madication on & t.i.d. basls on sach day of radiotherepy.

Poatoperative Nausea and Vomiting: Surgical patienta who recsived ondanaétron 1 hour before the
induction of general balanced anasthesia (barbiturate: thiopsntal, methohaxital, or thiamylal; opioid: attantanit,
sulentanil, morphine. or femanyl: nitrous oxids; nauromuscular blockade: succinyicholine/curare or gallamine
and/or vecuranium, pancuronium, or atracurium; and supplemental isoflurana or enflurane) were evaluatad in
two doubla-blind studies (one US study, one foreign) involving 865 patients. ZOFRAN Tablets (16 mg) were
signiticantly more sifective than piacebo in praventing postoperalive naussa and vomiting.

The shudy populations in all trais thus far consisted of women undergoing inpatient surgical procadures. No
studies have been performed in males. No controlied clinical study comparing 20FRAN Tablets to ZOFRAN
injection has been performed,

INDICATIONS AND USAQE:

1. Prevention of nausen end vomiting associated with initial and repaat courses of moderately emetogsnic
cancer chamotharapy. i

2. Praveniion of nausea and vomiting associated with radiothempy in patients receiving either total body
irradiation, single high-doss fraction to the abdomen, or dally fractions to the abdomen,

3. Prevention of postoparative nausea and/or vomiting. As with othar anttematics, routine prophylaxis is not
recommended for patients in whom thara is littie expactation that nausea and/or vomiting will occur
postoperatively. in patients where nausea and/or vomiting muat be avoided postoperatively, ZOFRAN
Tablets, ZOFRAN ODT Orally Disintegrating Tablets, and ZOFRAN Orat Solution are racommanded sven
where the incidence of postoperative naussa and/or vomiting is low.

CONTRAINDICATIONS: Z0FRAN Tablets, ZOFRAN ODT Orally Disintegrating Tablets, and ZOFRAN Oral
Solution are contraindicated for patients known to have hyparsensitivity to the drug.
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ZOFRAN® (ondansetron hydrochiorids) Tablots
ZOFRAN® ODT™ (ondansetron) Orsily Disintegrating Tablets
ZOFRAN® (ondansstron hydrochioride) Oral Solution

WARNINGS: Hypersensitivity reactions have been reportad in patients who have exhibited hyperaenaitivity to
cther selactivo 6-HT, receptor antagonists.

PRECAUTIONS: Ondansetron i not & drug that stimulates gastric or inlestinal peristaigis. it shouid not be
used instead of nasogastric suction. The use of ondansetron in patiants tollowing abdominal eurgery or in
patients with chamotherapy-induced nauses and vomiting may mask a progressive ileus and/or gastric
distension. ‘

information for Patlants: Phenyficstonurics: Phanylkstonuric patisms should be informad that ZOFRAN
ODT Orally Dirintagrating Tablets contaln phanylalaning (a componemnt of aspartama). Each 4-mg and 8-mg
orally disintegrating tablet contains <0.03 mg phenylalanine,

Patiants should be Instructed not to remove ZOFRAN ODT Tablats from the biister unil just prior to
dasing. The tablat should not be pushed through the foll. With dry hands, the blister backing should be pesled
completely off the biiater. The tablat should ba gently ramoved and immediately placed on the tongus to
dissclve and be awallowad with the salive. Peeiable illustrated stickers are affixed to tha product carton that
oan ba provided with the preseription to ensure proper use and handling of the product.

Drug interactions: Ondansetron does not liself appear to induce or inhibit the cytochroma P-450
drug-mataboli2ing enzyme system of the liver. Because ondangetron is maabolized by hepatic cytochrome
P-450 drug-metabolizing enzymes, inducars or inhibltars of these enzymas may change the clsaranca and,
hance, the hall-life of ondansetron. On the basis of available dala, no dosage adjustment is recommended for
patients on these drugs. Tumot rasponaa to chamotharapy In tha P 388 mouse leukemia model is not altected
by ondansetron. In humane, carmustine, eloposide, and ciaplatin do not affact tha phammacokinetics of
ondansetron. ' _

Use in Surgical Patisnts: Tha coadministration of ondansatron had no sffact on the pharmacokinetics and
phamacodynamics of temazeparn.

Carcincgenesis, Mutagenaals, impalrment of Fertitity: Carcinoganic stfects ware not seen in 2-ysar studies
in rats and mice whth oral ondansetron doses up to 10 and 30 mg/kg per day, respectively. Ondansetron was
not mutagenic in standard tests for mutapsnicity. Oral administration of ondansetron up to 15 mp/kg per day
did not affect fertiity or general reproductive performance of mate and female rats.

Pregnancy: Terstogenic Effects: Pregnency Category 8: Raproduction studies have been performed in
pregnant rais and rabbits at daily ora) doses up to 15 and 30 mg/kg per day, raapsctively, and have revealed
no evidence of impaired feriliity or ham to the fetus due to ondansetron. There are, howsver, no adequate and
well-controlled studies in pregnant women. Because animal raproduction studias are not aiways pradictiva of
human responss, this drug should be used during pregnancy only if clearly needed.

Nursing Mothers: Ondansatron ia excretad In the braast milk of rate. it is not known whether ondanastron is
axcreted in human milk. Because many drugs are excratad in human milk, caution should be exercised whan
ondansetron s administered to a nursing woman.
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FRAN® (ondansatron hytirechioride) Tablsis
ODT™ (andansetron) Orsity Disintograting Tableta
ZOFRANS® (ondanestron hydrochloride) Oral Selution

Pediatrie Use: Littls information is available about dosage in children 4 years of age or younger (see
CLINICAL PHARMACOLOGY and DOSAGE AND ADMINISTRATION sactions for use in children 4 to 18
years of age). ’

Use in Elderly Patlonts: Dosage adjustment is not needad in patiants over the age of 65 (sse CLINICAL
PHARMACOLOGY). Prevention of naussa and vomiting In elderly patients was no difierent than in younger
age-groups.

ADVERSE REACTIONS: The foliowing have basn reported as events in clinical triala or in the routine

managemeant of patiants traatad with ondangetron, the active ingradiant of ZOFRAN. A causal relationghip to

therapy with ZOFRAN has been uncisar in many cases.

Chamotherapy-induced Nausea and Vomiiing: The following advarss events have been reported in adults
. teceiving alther 8 mg of ZOFRAN Tablats two or three times a day for 3 days or placebo in four trials. These

patients were receiving concurrant chemothampy, primarily cyclophosphamide-based regimens.

Prlneipll Adverse Events in US Trisla: 3 Days of Therapy With ZOFRAN Tablats

Ondansetron 8 mp b.id.  Ondanaetron 8 mg t.i.d, Placebo
Event n=242 n=415 n =282
Headuchs 50 (24%) 113 (27%) 34 (13%)
Malaisesatigue 32 (13%) a7 (9%) 6 (2%)
Constipation 22 (9%) 28 (6%) 1 (<1%)
Diarhea 16 (B%) 18 (4%) 10 (4%
Dizziness 13 (5%) 18 (4%) 12 (5%
Abdominal pain 3(1%) 13 (%) 1 (<1%)
Xerostomia 5 (2%) 6 (1%) 1 {<1%)
Weakness 0 (0%) 7 (2%} 1 {<t%)

Centrel Nervous System: Thera hava been rara reponts consistent with, but not diagnostic of,
extrapyramidal reactions in patients recsiving ondansetron.

Hepetic: In 723 patients recelving cyclophoaphamide-based chamotharapy in US clinical trals, AST, and/or
ALT values have been reported to exceed twice the upper limit of normal in approximatsly 1% to 2% of
pationts recsiving ZOFRAN Tablets. The increases were translent and did not appeer to be related to dose or
duration of thempy. On repaat exposure, simiier transient elavations in transaminase vakiaes occurved In some
coursat, but symptomatic hapatic disaase did not oceur. The role of cancer chemotharapy in these
biochemical changes cannat ba clearly determined.

Thare have been raports of liver failurs and death in patients with cancar recelving concurrent medications
including potentially hepatotoxic cytotoxic chemotherapy and antibiotics. The etiology of the liver failure is
unclear. .

integumentary: Rash has occurred in approximately 1% of patients recsiving ondansestron.



ZOFRAN® (ondanestron hydrochlorida) Tablets
ZOrFRAN® GDT™ (ondansetron) Orally Disintegrating Tablets
ZOFRAN® (ondansetron hydrachiaride) Oral Sclution
54 Other: Rare cases of anaphylaxis, bronchospasm, tachycardia, engina (chest pain), hypokaiemia,
slectrocardicgraphic alterations, vascular occlusive events, and grand mal selzures have been reported.
Excopt for bronchospasm and anaphylsds, the ralationship 1o ZOFRAN was unciear.
Radistion-induced Nausea and Vomiting: The advarse events raported in patients receiving Z0FRAN
Tablets and concurrent radiotharapy were simiiar to thosa reportad in patients raceiving ZOFRAN Tablats ari
259  concurrant chemotherapy. Tha most fraquently raportad adverse events were headache, constipation, and
2650 dianhea
261  Poatopsrative Nausea and Yomiting: The following acdvarsa avents hava been reportad in 25% of patients

B8R

262  receiving ZOFRAN Tablets at a dosaga of 16 mg orally in clinical trials. With the exception of headache, rates
263  of thase events were not significantly ditferent in the ondanaatron and piacebo groups. These patients were
264  recelving multiple concomitant perioparativa and postoperativa madicatione.
265
% Frequency of Adveras Events From Controlied Studies witit ZOFRAN Tablets
Ondansetron 16 mg Placabo
Adverse Event (n = 550) {n = 531)
Wound problam 152 (28%) 162 {31%)
Drowsiness/sadation 112 (20%) © 122 (23%)
Headache 49 (9%) 27 (5%)
Hypoxia 48 (5%) 35 (%)
Pyrexia 45 (8%) 34 (8%)
Dizziness A5 (7%) 34 (6%)
Gynecological disorder 38 (7%) 33 (8%)
Anxiety/agitation 33 (6%) 29 (5%)
Bradycardia a2 (6%) 30 (6%)
Shivar{e) 28 (5%) 30 (8%)
Urinary retantion 28 (5%) 18 (3%)
Hypotansion 27 (5%) 32 (%)
Pruritus 27 (5%) ___20 (4%)
268
69 The adverse experience protile seen with ZOFRAN ODT Orally Disintegrating Tablets was simiar to that
270  sesn with ZOFRAN Tablets. -
271  DRUG ABUSE AND DEPENDENCE: Animal studies have shown that ondensetron is not diecriminated as a
2727 benzodiazepine nor does it substitute for benzodiazepines in direct addiction studies. '
n

24  OVERDOSAGE: There is no specific antidote for ondansetron overdose. Patients should be managed with

275 appropriate supportive therapy. Individual intravenous doses as large as 145 mg and total daily intravenous
276  doses as large as 252 mg have bean inadvertently administered without significant adverse events. These

277 doses are more than 10 times the recommended daily dose.

m Hypotansion (and falninass) occurrad in a patiant that took 48 mg of Z0FRAN Tablets. The events resolved
719 completely.

280

w1
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ZOFRAN® (ondansetron hydrachioride) Teblets
ZOFRAN® OOT™ (ondanaetron) Orally Disintegrating Tebleta
ZOFRAN® (ondansetron hydrachioride) Oral Selutien

DOSAGE AND ADMINISTRATION:

natructions for Usa/Handling ZOFRAN ODT Orally Disintegrating Tablets: Do not attemet to push
ZOFRAN ODT Tabiets through the foil bacidng. With dry hands, PEEL BACK the foil backing of ona bliater and
GENTLY remove the tablet, IMMEDIATELY piace the ZOFRAN ODT Tabiet on top of the tongue where it will
dissolve in seconds, then swaliow with ealiva. Administration with iquid is not necessary.

Prevention of Nausea and Vomiting Associated With Moderately Emetogenic Cancer Chamatherapy:
The recommendad aduit oral dosaga is one 8-mg ZOFRAN Tabiet or ona 8-mg Z0FRAN ODT Tabiat or

10 mL (2 taaspoonfuls equivalent to 8 mg of ondansetron) of ZOFRAN Oral Sotion given twice a day. The
first dose should bo administarad 30 minutes befora the etart of emetogenic chemotherapy, with a subsequant
dosa & hours after the first dose. One 8-mp ZOFAAN Tablet or one 8-mg ZOFRAN ODT Tablet or 10 ml_ (2
teaspoonfuls equivalent to 8 mg of ondansstron) of ZOFRAN Oral Solution should be administarad twice & day
(every 12 hours) for 1 to 2 daya after completion of chemotherapy.

Pediatric Use: For patients 12 years of age and older, the dosage is the same as for adults. For patients
4 through 11 years of age, the dosage is one 4-mg 20FRAN Tablet or one 4-mg 20FRAN ODT Tabilat or § mt.
(1 teaspoontul equivalent to 4 mg of ondanaetron) of oral sclution given thres times a day. The first doss
should ba administerad 30 minutes before the start of emetogenic chematherapy, with subsequent doaas 4
andshuunnﬂerlhaﬂmmse One 4-mg ZOFRAN Tablat er one 4-mg ZOFRAN ODT Tablet or § mL (1
teaspoonful aquivalent to 4 mg of ondanaetron) of ZOFRAN Oral Solution shouid be administarad three times
a day (every 8 hourg) for 1 to 2 days after complation of chemotherapy.

Use in the Elderly: The dosage Is the same as for the general population.

Pravention of Nausea and Vorniting Assoclated With Radiotherapy, Elther Total Body lrradiation, or
Single High-Dosse Fraction or Dally Frastions to the Abdemen: The recommanded oral dosage Is one
8-mg 20FRAN Tablet or one 8-mg 20FRAN ODT Tablet or 10 mL (2 teaspoonfuls squivalent to 8 mg of
ondangetron) of ZOFRAN Oral Solution given thres times a day.

For total body irtadiation, one 8-mg ZOFAAN Tabiet or ona 8.mg ZOFRAN ODT Tabilat or 10 mL
(2 taaspoontuls equivalent to 8 mg of ondansetron) of ZOFRAN Oral Solution should be admimntond 1to
2 hours bafore each fraction of radioctherapy administered each day.

For single high-dose fraction radiotherapy to the abdomen, onea-ngOFRANTablotoronam
ZOFRAN ODT Tablat or 10 mL (2 teaspoonfuls squivalent to B mg of ondansetron) of ZOFRAN Oral Sokstion
should be administered 1 to 2 hours bafore radiotherapy, with subsequent doses every 8 hours after the firs:
dose for 1 {o 2 days after completion of radiotherapy.

For daily fractionated radiotherapy to the abdormen, one 8-mg Z0FRAN Tabiet or one 8-mg ZOFRAN ODT
Tabiet or 10 mL (2 teaspoonfuls equivalent 1o 8 mg of ondansetron) of ZOFRAN Orat Solution should be
administared 1 to 2 hours belore radiotherapy, with subsequent doses every 8 hours after the first dosofor
each day radictherapy is given.

Pediatric Uss: There I8 no experience with the use of ZOFRAN Tablets, ZOFRAN ODT Tablats, or
Z0FRAN Oral Solution In the prevention of radiation-induced nausea and vomiting in children,

= 10
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20FRAN® (ondansetron hydrachioride) Tablots
ZOFRAN® ODT™ (ondansetron) Orslly Disinteprating Tablets
ZOFRAN® (ondansetron hydrochtoride) Ors! Solution

Usa in the Eidarly: Tha dosage racommandation is the same a for the ganam! population.
Postoperative Nausea and Vomiting: Tha recommaended dosage is 16 mg given as two B-mg ZOFRAN
Tablats or two 8-mg ZOFRAN ODT Tabiets or 20 mL (4 tsaspooniuls squivalent to 168 mg of ondansatron) of
ZOFRAN Oral Solution 1 hour before Induction of anesthesia.

Padistric Use: Thare is no experience with the use of ZOFRAN Tablets, ZOFRAN QDT Tablets, or
ZOFRAN Oral Sotution in the prevention of postoparative nausea and vomiting in children.

Use in the Eiderly: The dosage is the same as for the ganaral popuiation.

Dosage Adjustment for Patients With Impalred Ranal Function: No specific studies have been conducted
in patients with ronal insuffisioncy.

Dosage Adjustmant for Patientc With impaired Hepatic Funetion: In patients with sevars hapatic
insufficiency, claarance Is reduced, apparent volume of distribution Is increased with a resultant incraase in

plasma half-life, and bioavaliabitity approaches 100%. In such patients, a total daily dose of 8 mg should not be
exceadad. :

HOW SUPPLIED: ZOFRAN Tablets, 4 mg (ondansatron HCI dihydrate equivalsnt to 4 mg of andanseiron), are
white, oval, fiim-coated tablets angraved with “Zofran* on one side and "4° on the othet in dally unit dose packs
of 3 tabists (NDC 0173-0446-04), botties of 30 tabiats (NDC 0173-0446-00), and unki dosa packs of 100 iablets
{NDC 0173-0446-02), :

ZOFRAN Tablets, 8 mg {ondansetron HCI dihydrate equivalent to 8 mg of ondansatron), are yellow, oval,
film-coatad tablets engraved with *Zoiran” on one side and *8° on the other in daily unit dose packs of 3 tablets
(NDC 0173-0447-04), botties of 30 tablets (NDC 0173-0447-00), and unit dose packs of 100 tablats (NDC
0173-0447-02).

Store between 2° and 30°C (38° and 80°F). Protect from light. Store bilaters and hotties in cartons.

ZOFRAN ODT Orally Disintograting Tablets, 4 mg (as 4 mg ondansetron base) are white, round and
planc-convax tablets with no matking on aither side in unit dose packs of 30 tablets (NDC 0173-0568-00).

ZOFRAN ODT Orally Disintegrating Tahiais, 8 mg (as & mg ondansetron base) are white, round and
plano-convex tablets with no marking on either side in unit dose packs of 30 tablets (NDC 0173-0570-00).

Store botween 2° and 30°C (36° and 86°F).

ZOFRAN Oral Solution, 4 clear, colorieas to light yellow liquid with a characteristic strawberry odor,
contains § mg of ondansetron HC| dihydrata equivaient 1o 4 mg of ondanastron per 5 mL in amber glass
bottles of 50 mL with child-resisiant closures (NDC 0173-0489-00),

Store upright betwesn 15° and 30°C (50° and 86°F). Protect from light. Store botties upright in
eartons.

GlaxoWellcome

Glaxo Welloome Inc.



53

-3 -

361

$§EEEBEER

3
in
in

(ondansatron hydrachioride) Tablets
ODT™ {ondansetron) Omily Disintegrating Tablets
ZOFRANS® (ondansstron hydrochionide) Oral Solution

Rasaarch Triangle Park. NG 27708

ZOFRAN Tablets and Oral Solution:
Glaxn Welicome inc., Ressarch Triangls Park, NC 27709

ZOFRAN ODT Orally Disintagrating Tablats:
Manufactured for Glaxo Wellcome Inc.
Ressarch Triangie Park, NC 27709

by Scherer DDS

Biagrove, Swindon, Wilkshire, UK SN5 8RLS

US Patent Nos. 4,605,578; 4,753,788; and 5,578,828

CCopyright 1998 Glaxo Welkcome Inc. Al rights reserved.

July 1998 AL-
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FINAL PRINTED LABELING
ZOFRAN® ODT™
(ondansetron)
Orally Digintegrating Tablets

Foil Blister Backing Material x 4 mg

Carton x30x 4 mg

Foll Bister Backing Material x 8 mg

Carton x 30 x8mg

Foil Blister Backing Material x 8 mg Samgle
Bﬁstercard x 1 Sample

Carton x § Blistercands x 1 Sample



NDA 20-781

FINAL PRINTED LABELING
ZOFRAN® ODT™
{ondansetron)

Orally Disintegrating Tableis

Foil Blister Backing Material x 4 mg




NDA 0-751

FINAL PRINTED LABELING
ZOFRAND ODT™
{ondansctran)

Orally Diaintagrating Tablets
Cononx 30 x 4 mg




NDA 20-781

FINAL PRINTED LABELING
ZOPRAN® ODT™
{ondansetron)

Onally Disintegrating Tablets

Foil Blistcr Bucking Matcrial x 8 mg




NDA 20-78)

FINAL PRINTED LABELING
ZOFRAN® ODT™
{ondansetron)

Orally Disintegrating Tablels
Canon x M0z B mg




NDA 20-781

FINAL PRINTED LABELING
ZOPRAN® ODT™
{ondansetron)

Orally Disintegrating Tablets

Foil Blister Backing Marerial x 8 mg Sample
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NDA 20-781

FINAL PRINTED LABELING
ZOFRAN® ODT™
(ondansetron)

Orally Disintegrating Tablets

Carton x 5 Blistercards x 1 Sample
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Each tabiet containe 8 mg ondessetron base.
Store between 2° and 30°C (36° and 86°F).

Phemylistonurics: Contains phenylelsnine.
Rn

m

GéaxoWeScome

Manulactured by Scherer DDS
Wikuhivn, UX SNS SRY

for :‘Wm

Mhﬁm’

©Copyright 1958 Glaxo Welcome Inc.
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APPLICATION NUMBER: 20-781

CHEMISTRY REVIEW(S)
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DIVISION OF GASTROINTESTINAL AND COAGULATION DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA 20-781  CHEM.REVIEW: #2 REVIEW DATE: 12/23/1998  'EC 2 3 ;o2
SUBMISSION TYPE DOCUMENT DATX CDXR DATE ASSIGNED DATE
ORIGINAL 7/1/97 7/7/97 779/97
AMENDMENT [AC) 9/26/97 9/29/97 10/6/97
11/18/97 11/19/97 11/24/97
4/3/98 4/6/98 -
6/9/98 6/10/98 6/23/98
7/24/98 7/27/98 8/6/98

MAME & ADDRXES OF APPLICANMT:
Glaxo Wellcome Inc.

Five Moore Drive

Research Triangle Park, NC 27709

DRUG PRODUCT !M

Proprietary: Zofran 2ydis Tablet
Nonproprietary/USAN: Ondansetron
Code Mame/§: ' N/A

Chem.Type/Ther.Class:

ANDA Suitability Petition/DESI/Patent Status:

PHARMACOL . CATEGORY /INDICATION: 5-HT3 Receptor Antagonist

DOSAGE YORM: Orally Disintegrating Tablet

STRENGTES : 4 mg, 8§ mg
ROUTE OF ADMINISTRATION: Oral

DISPENSED: X Rx oTc

CHEINICAL NAME, STRUCTURAL YORMULA, MOLECULAR FORMULA, MNOL.WT:
ey S S s o, PAVAAR e, MOLGNT:
1,2,3,9-Tetrahydro-9-methyl~3-[ (2-methyl-l1H~-imidazol-1-
yl)methyl)-4H-carbazol-4-one, hydrochloride, dihydrate.
CipHy9N30O - HC1l - 2H,0

Mol. wt. = 365.86

For molecular structure see USAN 1995, pg. 485.

. SUPPORTING DOCUMENTS:

L ]

APPEARS THIS WAY
* ONORIGINAL" | -



NDA 20-781
Page 2
NDA 20-103, amendments and supplements - Zofran Tablets
NDA 20-007, amendments and supplements - Zofran Injection

CONSULTS:
None

REMARKS /COMMENTS :

Three deficiencies that were included in the original review of
this NDA, dated June 11, 1998, were satisfied by actions taken
by the firm as described in two amendments filed to this NDA by
Glaxo Wellcome which were dated April 3, 1998 and June 9, 1998.
The rest of the deficiencies, which were communicated to the
firm in an Approvable letter dated June 390, 1998, are addressed
as part.of this amendment.

CONCLUSIONE & RECCMMENDATIONS:
The application may be Approved. There remain two items of
concern that should be addressed by the applicant on a post-

approval (Phase 4) basis. Those items are described in part H.,
Draft Comments/Recommendatlons

/ 2
/ /S/ 123 [og
\ -
Ra ‘Pﬁ-;fanﬁeﬁIEﬁ Ph.D.
R;%ngﬂ;hemist, HFD-IEO

sl ) V 7¢

" Eric P. Duffy, Ph.D.
Chemistry Team Leader, HFD-180

cc:

Orig. NDA 20-781

HFD-180/Division File

DISTRICT OFFICE

HFD-180/RFrankewich APPEARS THIS WAY
HFD-180/KJohnson ON ORIGINAL
R/D Init by: EDuffy/

RF/rpf Draft 12-8-98/¥/T 12-23-98 o
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NDA 20-781 CHEMISTRY REVIEW ADDENDUM
DRUG PRODUCT:

SPONSOR: GlaxoWellcome, Inc.

REVIEWER: Ray P. Frankewich, PhD

TEAM LEADER:  Eric P. Duffy, PhD

REVIEW:

Chemistry review #2 concluded with a recommendation of approval with a request that
the firm make 2 phase 4 commitments. These requests will be instead be made in a
correspondence to the firm, and the requested information should be filed in the annual
report when available:

CONCLUSION

A correspondence should be sent to the firm with the above comments, and
the NDA should be APPROVED

R

i s e

Eric P. Duffy, PhD
Chemistry Team Leader, HFD-180

APPEARS THIS WAY
. ON ORIGINAL



'rm-z OFW - ]
]
\
DMF )DMF Type: III
l. CHEM REVIEW # 1 2. REV1EW DATE: February 27, 1998

Mmmwmgn

Review & Letter December 4, 1997 Veol. 1.1
(and supporting

dqcuments)

4. PREVIOUS DOCUMENTS

me

None

5.
REPRESENTATIVE:
TELEPHONE :
€.  ITEMS REVIEWED: L‘ — | J
7. DMF REFERENCED FOR:
NDA: 20-781
APPLICANT NAME: Glaxo, Inc.
LOA DATE: October 11, 1996
DRUG PRODUCT NAME: 2ofran® Zydis®
DOSAGE FORM: Rapidly Disintegrating Tablet
STRENGTH: 4 mg, 8 mg

ROUTE OF ADMINISTRATION: Cral

8.  SUPPORTING DOCUMENTS: DMF(_ Jand DMF ]

DATE OF LAST UPDATE OF DMF: December 11, 1995
DATE OF MOST RECENT LIST OF COMPANIES FOR WHICH LOA's HAVE BEEN
PROVIDED: December 11, 1996

10. CONSULTS: None

11. COMMENTS:

The last review if this DMF was performed on November 12, 1997, by
Arthur B. Shaw, Review Chemist, HFD-180, for ) )
The items reviewed in that document were the



DM
Page 2

Same ones of interest with this NDA. Five deficiencies were noted in
that review. These deficiencies were communicated to the DMF holder in
a letter dated December 4, 1997. These deficiencies should be resolved
before this DMF can be judged as adequate for the purposes of the
approval of ND2 20-781.

12. CONCLUSION:
This DMF is not adequate to support approval of NDA 20-781. Please
refer to the review of this DMF of November 12, 1997, by Arthur B. Shaw,
Ph.D., Review Chemist, HFD-180, and accompanying letter to the DMF
holder dated December 4, 1997,

f /S/ }*fv/c,,

d P{*fTankewich; Th.D.
iew Chemist, HFD-180

ST 2

" Ezic B. Duffy, Ph.D.
Chemistry Team Leader, HFD-~180

cc:
Original DMF (2 copies)
HFD-180/Div. File/NDA 20-781
HFD-180/EDuffy
HFD-180/LTalarico
HFD-181/CS0/KJohnson

R/D init:EDuffy/4-6-98
rpf/dob F/T 4-6-98/Wp

APPEARS THIS way
ON ORIGINAL
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DIVISION OF GASTROINTESTINAL AND CO ION DRUG PRODUCTS —
Review of Chemistry, Manufacturing, and Controils

NDA 20-781 CHEM.REVIEW: #1 REVIEW DATE: March 19, 1998

CDER DATE
ORIGINAL 7/1/97 7/7/97 7/9/87
AMENDMENT [AC] 9/26/97 8/29/97 10/6/97
11/18/97 11/19/97 11/24/97
[o) s

Glaxo Wellcome Inc.
Five Moore Drive
Research Triangle Park, NC 27709

DRUG_PRODUCT NAME

Eroprietary: Zofran Zydis Tablet
Nonproprietarv/USAN: Ondansetron

Code Name/#; N/A
Chem.Tvpe/Ther . Clags:

EEARMACOL . CATEGORY /INDICATION: 5-HT, Receptor Antagonist

DOSAGE FORM: Orally Disintegrating Tablet

STRENGTHS ; 4 mg, 8 mg
ROUTE OF ADMINISTRATION; Oral

E H X Rx oTc
CH [URAL FORMULA, MO ULAR FORMULA

1,2,3,9—Tetr§hyd£6-9-mé£ﬁyl-3-[(2-methyl-1H-imidazol-1-
yl)methyl]-4H—carbazol-4~one, hydrochloride, dihydrate.

CieHyoN;0 * HC1 * 2H,0
Mol. wt. = 365.86

For molecular structure see USAN 1985, pg. 485,

SUPPORTING DOCUMENTS:

APPEARS THIS WAY
ON ORIGINAL



NDA 20-781
Page 2

NDA 20-103, amendments and supplements - Zofran Tablets
NDA 20-007, amendments and supplements - Zofran Injection

J—

DMEL L
CONSULTS:
None

See part H., Draft Deficiency Letter.

The application is Not Approvable. The major justification for
thie conclusion is a cGMP violation with one of the facilities
invloved in characterizing the drug product (see part H., Draft
Deficiency Letter, item 1). Several other deficiencies of a less
critical nature are listed in part H.

e e,

¢/, )
sk

P Prankéwich, Ph.D.
iew Chemist, HFD-180

., ~_—“\MT/‘/7}’

Eric P. Duffy, Ph.D. “
Chemistry Team lLeader, HFD-180

CC:

Orig. NDA 20-781
HFD-180/Division File
DISTRICT OFFICE
HFD-180/RFrankewich
HFD-180/KJohnson

R/D Init by: EDuffy/6-9-98

RF/dob Draft 3-19-98/F/T 6-10-98 APEE‘AgglE,#‘irJAY
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TITLE OF DMF: T

1. CHEM REVIEW # 1 2. REVIEW DATE: March 18, 1998

3. DMF INFORMATION REVIEWED
. £ Subnins Dat £ Suboigs
Amendment December 13, 1994 Volume 2.1

10.

ADDRESS: J R S

TELEPHONE : ( }

LIEM(S) REVIEWED: T
I REFERENCED FOR:

NDA: 20-781

APPLICANT NAME: Glaxo Wellcome, Inc.

LOA DATE: June 4, 1996

DRUG PRODUCT NAME : Zofran® Zydis®

DOSAGE FORM: Rapidly Disintegrating Tablet
STRENGTH: 4 mg, 8 mg

ROUTE OF ADMINISTRATION: Oral

SUPPORTING DOCUMENTS; None

DATE OF LAST UPDATE OF DMF: February 18, 1998

DATE OF MOST RECENT LIST OF COMPANIES FOR WHICH LOA's HAVE BEEN
PROVIDED: N/A

CONSULTS: None



DMF 202
Page 4

12. CONCLUSION:
The DMF is acceptable for the approval of NDA 20-781.

nkewich, Ph.D.

)

L__ /S '}]7;;’//7((

Eric P. Duffy, Ph.D.
Chemistry Team Leader, HFD-180

ce:
Original DMF{ | ____l2 copies)
HFD-180/Div. File/NDA 20-781
HFD-180/EDuffy
HFD~-180/LTalarico
HFD-181/CS0/KJohnson

R/D init:EDuffy/4-6-98
rpf/dob F/T 4-8-98/¥p

APPEARS THIS WAY
ON ORIGINAL
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CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER: 20-781

PHARMACOLOGY REVIEW(S)
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NDA 20-781 Page 1
Reviewer: Gerald A. Young, Ph.D. Review # 1
Pharmacologist, HFD-180 '
Sponsgor g: Glaxo Wellcome Inc. R
Research Triahgle Park, NC SEP | 2 1955
bmigsion: July 1, 1997
a i -180: July 7, 1997
] EEEREPEIES S
D view: September 11, 1997

REVIEW AND EVALUATION OF PEARMACOLOGY AND TOXICOLOGY DATA
Original Summary

DRUG: ZOFRAN® (ondansetron) ZYDIS® freeze-dried tablets
(4 and 8 mg).

(3R, 8) 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-
yl)methyl] -4H-carbazol-1-one.

o] CHy
l N
]
! b=/
CHy
*Chiral penter
C,BI:'.WNso MW 293.4

CATEGORY: S-Hydroxytryptamine3 receptor antagonist.

FORMULATION: , Ondansetron base and the inactive ingredients ,
gelatin, mannitel, aspartame, methylparaben sodium, propylparaben
. . . - l

.sodium, strawberry flavor and e o)

RELATED NDA: 20-007

PROPOSED MARKETING INDICATION: Prevention of nausea and vomiting
associated with moderately emetogenic cancer chemotherapy;
prevention of nausea and vomiting associated with radiotherapy,
either total body irradiation, or single high-dose fraction or to
the abdomen; and prevention of postoperative nausea and/or
vomiting.



NDA 20-781 Page 2

DOSE: For the prevention of nausea and vomiting in adults on the
day of moderately emetogenic cancer chemotherapy, the recommended
oral dosage of Zofran® is 8 mg or 10 ml (2 teaspoonfuls
equivalent to 8 mg of ondansetyon) given 30 min before the start
of emetogenic chemotherapy, with a subsequent dose 8 hours after
the first dose. After completion of chemotherapy in adults, the
recommended oral dosage of Zofran® is 8 mg or 10 ml or the
recommended oral dosage of Zofran® 2ydis® is 8 mg given twice a
day (every 12 hours) for 1 or 2 .days. For patients 12 years of
age and older, the dosage is the same as for adults. The dosage
for the elderly is the same as for the general population.

For patients 4 through 11 years of age on the day of emetogenic
chemotherapy, the recommended oral dosage of Zofran® is 4 mg or
5 ml (1 teaspoonful equivalent to 4 mg of ondansetron) or the
recommended oral dosage of Zofran® 2ydis® is 4 mg given 30 min
before the start of emetogenic chemotherapy, with subsequent
doses 4 and 8 hours after the first dose. After completion of
emetogenic chemotherapy in patients 4 through 11 years of age,’
the recommended oral dosage of Zofran® is 4 mg or 5 ml or the
recommended oral dosage of Zofran® Zydis® is 4 mg given three
times a day (every 8 hours) for 1 or 2 days.

For the prevention of nausea and vomiting associated with
radiotherapy in adults, either total body irradiaticn, or single
high-dose fraction or daily fractions to the abdomen; the highest
recommended oral dosage for Zofran® is 8 mg or 10 ml and the
highest recommended oral dosage of Zofran® Zydis® is 8 mg given
three times a day. For total body irradiation, either Zofran® or
Zofran® 2ydis® should be administered 1 to 2 hours before each
fraction of radiotherapy administered each day. For single high-
dose fraction radiotherapy to the abdomen, either Zofran® or
Zofran® zydis® should be administered 1 to 2 hours before
radiotherapy, with subsequent doses every B hours after the first
dose for 1 to 2 days after completion of radiotherapy. For daily
fractionated radiotherapy to the abdomen, either Zofran® or
Zofran® zZydis® should be administered 1 to 2 hours before
radiotherapy, with subsequent doses every B hours after the first
dose for every day radiotherapy is given. There is no experience
with the use of Zofran® and Zofran® Zydis® in the prevention of
radiation-induced nausea and vomiting in children. The dosage
for the elderly is the same as for the general population.

For the prevention of postoperative nausea and vomiting in
adults, the recommended oral dosage of Zofran® is two 8-mg
tablets or 20 ml of oral solution (4 teaspoonfuls equivalent to
16 mg of ondansetron) or the recommended oral dosage of Zofran®
Zydis® is two B-mg tablets given 1 hour before induction of
anesthesia. There is no experience with the use of Zofran® and
Zofran® Zydis® in the prevention of postoperative nausea and
vomiting in children. The dosage for the elderly is the same as
for the general population.
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PRECLINICAL STUDIES AND TESTING LABORATORIES:

Type of Study _ Study/Report ¢ Drug Batch # | Testing Page ¢
] : Leboratory
" Pharmacolegy -——— ——— - 3
Absorpticn, Distribution, ——— —— —— 5
Mestabolism & Excretion ’
(ADME): Rats
Acute Oral Toxicity in 290121/ 2 (Base & TRL 6 "
Rats NTX/95/012 BEC] salt)
1-Month Oral Toxiecity in 290221/ 2/MPD 02266 1TRL 7
Rats NTX/95/017 (Base)
Montrose 106
(BC1l salt)
Segment II. Oral 100422/ cB54/52/1 1 | 10
Teratogenic Study in Rats | NTX/90/006 (BC1 salt) S

ITsukuba Research Laboratories, Nippon Glaxo Ltd., .

e - . e e

PHARMACOLOGY :

The currently approved tablet and oral solution formulations of
Zofran® contain the selective 5-Hydroxytryptamine, (5-HT)
receptor antagonist ondansetron hydrochloride as the dihydrate.
Sponsor has developed Zofran® Zydis® Tablets as an oral dosing
alternative for the currently approved and marketed formulatjions
of Zofran®. Zofran® Zydis® Tablets contain ondansetron base,
rather than ondansetron hydrochloride. Thus, sponsor has
submitted comparative preclinical studies on effects of
ondansetron base and ondansetron hydrochloride on cisplatin-
induced emesis in Suncus murinus and the von Bezold-Jarisch
reflex in rats. Sponsor has referred to ondansetron as GR28032,
the base as GR38032X, and the hydrochloride dihydrate salt as
GR38032F.

1. In Vivo Studies:

i-Emetic R380 n i atin-

Emesis in Suncus murinus.

The monkey, dog and ferret have been extensively sued as :
experimental animal models in the testing of drugs for emetic and
antiemetic activity. 1In the late 1980s, the use of the house
musk shrew (Suncus murinus) was also established as an
experimental model for testing of drugs for emetic and antiemetic
activity (Life Sci. 1987; 41: 513-8; Jpn. J. Pharmacol. 1988; 48:
303-6), and has also been extensively used since the late 1980s.
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One advantage of the house musk shrew is its relatively smaller
size (approximately 100 g) that allows easier handling and
requires smaller quantities of test drugs than the other species.

. 2 ’ . ..
As shown in the following table for cisplatin-induced emesis in
Suncus murinus, both GR38032X and GR38032F produced dose-related
decreases in no. of animals that vomited/no. of animals tested,
mean no. of emetic episodes, and mean duration of emesis, and a
dose-related increase in latency to first emetic episode. There
were no significant differences between the anti-emetic effects
of GR38032X and GR3B032F.

Anti-Emetic Effects of GR38032X and GR38032F on Cisplatin-Induced
20 i i j 1

m P g us.
Compound Dose (mg/kg, | Wo. Mean no. of Mean Latency | Mean
pP-o.) Vomited/No. Enetic to First Duraticen of
Tested ‘Episcdes Emetic Emesis (min)
Episcde
(min)
Vehicle ——— /7 33.4 44.0 54.9
GR3B022X 0.1 /7 14.9% 71.1 19.1
(Ondansetron
base) 0.3 6/7 13.6 l01.0 21.6
1.0 0/7 0 180 0
GR38032r 0.1 1/7 15.9 77.4 26.9
{Ondansetron
hydro- 0.3 5/7 8.0 125.6 6.0
chloride)
l.0 1/7 1.1 176.1 0.1
tagonistic £ R380 n R3IBO3I2F he v ezold-
Jarisch Reflex (transient bradvcardia) Induced by 2-methyl-5-HT

in Anesthetjzed Rats.

When rats were anesthetized with urethane (1.25 g/kg, i.p:.),
artificially respired, and intravenously injected with increasing
doses of the 5-HT; agonist 2-methyl-5-HT (2.5, 5, 10, 20, 40, 80
and 160 pg/kg) in"a volume of 1 ml/kg every 15 min; intraduodenal
administration of GR38032X (67, 100, 150 and 225 pg/kg) and
GR38032F (67, 100, 150 and 225 ug/kg) inhibited the 2-methyl-5-
HT-induced von Bezold-Jarisch reflex (BJR). ID;,s were 132.5 and
102.2 pg/kg for GR38032X and GR38032F, respectively. Thus, there
was no significant difference between the antagonistic effect of
GR38032X and GR3B032F on the BJR in anesthetized rats.
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ABSORPTION, DISTRIBUTION, METABOLISM & EXCRETION (ADME) :

1. Absorption:

Rats
1.

rmacokinetic r

GR38032F.

imals:

Methods:

dministered 0

r

Male Sprague-Da&léy‘rgis (240-250 g; 7-8 weeks of age).

Two groups of fifty rats each were orally administered

1 mg base/kg of GR38032X (ondansetron base) and GR38032F

(ondansetron hydrochloride), respectively.
(w/v) agqueocus hydroxypropyl methylcellulose solution;

volume

0.5, 0.

concentrations of GR38032X and GR38032F w

Vehicle was 0.5%

dosing

was 4 ml/kg. Blood samples were obtained via the
abdominal aorta from 5 animals per time point at 0.083, 0.25,
75, 1, 1.5, 2, 3, 4, and 6 hres after dosing.

The pharmacokinetic parameters Crax’ Trax

mean plasma concentration data; AUC

trapezoidal method.

Regults:

Plasma ___.___ .

ere determined by

and T, were based upon

S Were calculated by the

As shown in the following table, pharmacokinetic

parameters for orally administered GR38032X and GR38032F (both at
a dose of 1 mg base/kg) were not significantly different.

harmacoki ic P meter

(1 ma/kg) and GR38032F (1 mg Rase/kg) in Male Rats.

r

R

Compound AUC,.. Conn Turs Tw
{(ng basa*hr/ml) (ng base/nl) (hr) (hr)

GR3BO32X 20.79 27.84 0.25 0.58

GR38032r 23.94 38.12 0.25 0.52

APPEARS THIS WAY
ON ORIGINAL
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TOXICOLOGY :

ACUTE TOXICITY:

Rats
1. e ici of minist 2X i a d
No. 290121). ,
tina Lab ory: Tsukubd KeBearch Laboratories
Nippon Glaxo Ltd.
JAPAN
mpliance Wi a ices and Ouali gsyuran
Requirements: Sponsor provided statement of compliance.

tudy Started: September 22, 1994
u Com : February 27, 1996

Animals: Male (mean body weight of 138.2 g; 5 weeks of age) and
female (mean body weight of 119.6 g; 5 weeks of age) Sprague-
Dawley rats

Methods: Rats were orally administered GR38032X (0, 32, 64 and
128 mg/kg); vehicle was 0.5% (w/w) aqueous hydroxypropyl
methylcellulose; dosing concentration was 10 ml/kg. There were
10 rats (5 males and 5 females) per group; observation preriod was
15 days.

Results: Results are summarized in the following table. Orally
administered GR38032X produced cyanosis, blepharophimosis,
gasping, tremors, and convulsions.

Summary of Acute Toxicitv Data for GR38032X in the Rat.

Species | Route of Time Until Death Minimum Lethal Dose
Adm. (mg/kg)
Rat Oral Males: within 1 hr Males: 32 mg/kg
Females: within 3.5 | Females: 64 mg/kg
hr

The minimal lethal acute oral dose of GR38032F has been shown to
be 64 mg/kg in male and female Sprague-Dawley rats (Jpn.
Pharmacol. Therap., 20: §995-5598, 1992). Thus, minimal lethal
acute oral doses of GR38032X and GR3B032F were similar in
Sprague-Dawley rats.

=
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SUBAUUTE TOXICITY:

ats
1. l-Month icit udy’ of 'GR X and GR38 F_{St
02 Report No. NT 7
Testing Laboratory: Tsukuba Research Laboratories
Nippon Glaxo Ltd.
JAPAN '
mpliance wi a ato P i uzgli 5
Requjirements: Sponsor provided statements of compliance.
Study Started: January 23, 1995
St Completed: November 16, 1995

Anjmals: Male {(176.0 to 218.4 g; 6 weeks of age) and female
(128.6 to 159.7 g; 6 weeks of age) Sprague-Dawley rats.

Methods: According to the sponsor, selection of the high dosage
level of GR38032X was based upon the results of a 28-week oral
toxicity study of GR38032F in rats (Study No. R10671; Report No.
WPT/86/013) and a reproductive toxicity study of GR3B032F in rats
(Study No. 100422/Report No. NTX/S0/006).

Thus, 4 groups of 24 rats each (12 males and 12 females) were
orally administered 0, 1.6, 8 and 40 mg/kg/day of GR38032X,
respectively, by gavage for 35 to 36 (males) or 37 to 38

(females) days. Twenty-four rats (12 males and 12 females were
orally administered 40 mg base/kg/day of GR38032F for 35 to 36
(males) or 37 to 38 (females) days. 1In the 40 mg/kg/day dosage
groups for GR38032X and GR38032F, animals received 16 mg/kg/day
for Days 1-2, 32 mg/kg/day for Days 3-4, and 40 mg/kg/day for Day
5 onwards. Vehicle was 0.5% (w/w) aqueous h droxypropyl methyl
cellulose; dosing concentration ranged from i mg/ml.

Animals were observed at least twice daily for clinical signs of
toxicity and mortality. BRody weights were recorded for all
animals twice during the pre-treatment period, twice weekly
during treatment, and on the day of sacrifice. Food consumption
was recorded during the last 4 pre-treatment days, Day 1 of
treatment, and twice weekly thereafter during treatment.

Blood samples for hematology and clinical chemistry measurements
were obtained by puncture of the abdominal aorta under
pentobarbitone anesthesia preceding terminal sacrifice. Animals
were not fasted before terminal sacrifice. Urine samples for
urinalysis were collected from all animals for 16 hrs in fasted
animals once during Days 15 to 1B of treatment and once during
Day 29 to 32 of treatment.
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Ophthalmic examinations were done for all animals once during the
pretreatment period and on one of Days 30 to 33 of treatment.

Animals were sacrificed the day after the final dosing by
withdrawal of blood from the agdominal aorta under pentobarbitone
anesthesia. All animals were subjected to gross pathological
examination. Organ weights were recorded for lungs, adrenals,
brain, liver, ovaries, spleen, testes, thymus, prostate, heart,
kidneys and pituitary.  __, _

Tissue samples from heart, aorta, trachea, lungs, tongue,
esophagus, stomach, duodenum, jejunum, ileum, cecum, colon,
rectum, liver, pancreas, salivary glands, femur, sternum, spleen,
thymus, lymph nodes, kidneys, urinary bladder, pituitary,
parathyroids, thyroids, adrenals, testes, epididymides, prostate,
seminal vesicles, ovaries, uterus, vagina, cerebrum, cerebellum,
spinal cord, sciatic nerve, eyes, Harderian glands, skin, mammary
glands, skeletal muscle and diaphragm were subjected to
histopathological examination in all control and high dose
animals at terminal sacrifice.

When appropriate, data were subjected to one-way analyses of
variance, Bartlett’s test, and Kruskal-Wallis test.

Results:

1. Observed Effects: There were treatment-related increases in %
incidence of partially closed eyes (3.0%) in the males of the
40 mg/kg/day GR38032X dosage group, and treatment-related
increases in % incidence of salivation (1.4%), subdued behavior
(0.4%) and prone position (0.2%) in males of the 40 mg/kg/day
GR3B032F dosage (Comparative) group. There were treatment-
related increases in % incidence of salivation (0.2%), subdued
behavior (0.9%), tremor (0.4%) and partially closed eyes (0.2%)
in females of the 40 mg/kg/day GR38032X dosage group, and
treatment-related increases in % incidence of salivation {(1.5%),
subdued behavior (1.0%), tremor (0.3%) and prone position (0.4%)
in females of the 40 mg/kg/day GR38032F dosage (Comparative)
group.

2. Mortaljty: There were 3 deaths ( 2 males and 1 female) in the
40 mg/kg/day GR38032X dosage group on Days 14, 15 and 23,
respectively. None of these 3 animals displayed any clinical
signs of toxicity before death. On the other hand, gross
pathological and histopathologic examinations of these 3 animals
did not implicate dosing error as the cause of death.

There were 4 deaths (2 males and 2 females) in the 40 mg/kg/day
GR38032F dosage group on Days 29, 30, 7 and 25, respectively.
One male displayed prone positiocn, gasping, pilocerection,
sedation and convulsions before death. Moreover, gross
pPathological and histopathologic examinations of the other 3
animals implicated dosing error as the cause of death.
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Thus, GR38032X administration may have contributed to the deaths
of 3 animals at the 40 mg/kg/day dose, and GR38032F adminis-
tration may have contributed to the death of 1 animal at the

40 mg/kg/day dose. P

3. Body Weight: Mean body weights of control males and females
were 195.7 and 150.2 g, respectively, on Day 1 of treatment.
Mean body weights of control males and females were 416.0 and
248.2 g, respectively, on Day 36 of treatment. There were no
treatment-related effects ofi body weight.

4. Food Consumptiopn: Mean food consumption of control males and
females was 26 and 19 g/animal/day, respectively, on Day 1 of
treatment. Mean food consumption of control males and females
was 30 and 18 g/animal/day, respectively, on Day 32 of treatment.
There were no treatment-related effects on food consumption.

5. Hematology: There were no treatment-related effects.
6. Blood Chemistry: Alanine aminotransferase levels were

increased in males receiving 40 mg/kg/day of GR38032X (30.1%;
% of difference from control) and GR2B032F (24.7%). Alanine
aminotransferase levels were increased in females receiving
40 mg/kg/day of GR38032X (18.7%) and GR38032F (16.5%). There
were nc other treatment-related effects.

7. Urinalysis: There were no treatment-related effects.
8. Ophthalmology: There were no treatment-related effects.
9. Organ Weights: There were no treatment-related effects.

10. Gross Pathology: There were no treatment-related incidences
of gross pathological lesions.

11. Histopathology: There were no treatment-related incidences
of histopathological lesions in males. There were questionable
incidences of thymic hemorrhages in both control and high-dose
(GR38032X and GR38032F) females. There were no other treatment~
related incidences of histopathological lesions in females.

In summary, the no effect oral dose of GR38032X in rats was

8 mg/kg/day. The 40 mg/kg/day doses of GR38032X and GR38032F
produced clinical signs of toxicity, mortality, and increases in
blood levels of alanine aminotransferase. No target organs of
toxicity were identified. Thus, there were no differences in the
toxicity produced by GR38032X and GR38032F in a 1-month oral
toxicity study in rats.
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REPRODUCTIVE TOXICOLOGY:

In a Segment II. oral teratogenic study (Report No. NTX90/006;
Study No. 100422) of GR38032F (0, 2.5, 10 and 40 mg/kg/day from
Day 7 through Day 17 of gestation) in pregnant Sprague-Dawley
rats, GR38032F was not teratogenic. Furthermore, there were no
treatment-related effects on the reproductive performance of the
F, generation, and there was no .teratogenicity in female pregnant
rats of the F, generation, ___

For comparison, in a Segment II. oral teratogenic study of
ondansetron maleate (0, 1, 4 and 15 mg/kg/day from Day 7 through
Day 16 of gestation) in pregnant AHA rats, ondansetron maleate
was not teratogenic (Pharmacologist’s Review of NDA 20-007 dated
May 18, 1990).

Thus, orally administered GR38032F (ondansetron hydrochloride
dihydrate) and ondansetron maleate were not teratogenic in the
pregnant rat. It should be noted, however, that employed doses,
durations of drug treatment, and rat species differed between
these two Segment IIl. teratogenic studies.

PROPOSED TEXT OF THE LABELING FOR ZOFRAN® ZYDIs® TABLETS :

A. The sponsor has proposed the following text for the
Carcinogenesis, Mutagenesis, Impairment of Fertility: section of
the labeling:

"Carcinogenesis, Mutagenesis, Impairment of Fertility:

Carcinogenic effects were not seen in 2-year studies in rats and
mice with oral doses up to 10 and 30 mg/kg per day, respectively.
Ondansetron was not mutagenic in standard tests for mutagenicity.
Oral administration of ondansetron up to 15 mg/kg per day did not
affect fertility or general reproductive performance of male and
female rats."

The reviewer recommends the following modified text for the
Carcinogenesis, Mutagenesis, Impairment of Fertility: section of
the labeling:

"Carcinogenesis, Mutagenesis, Impairment of Fertility:

¢
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B. The sponsor has proposed the following text £or the
Pregnancy: Teratogenic Effects: Pregnancy Category B: section of
the labeling:

"Pregnancy: Teratogenic Effects: Pregnancy Category B:

Reproduction studies have been performed in pPregnant rats and
rabbits at daily oral doses up to 15 and 30 mg/kg per day,
respectively, and have revealed no evidence of impaired fertility
or harm to the fetus due to ondansetron. There are, however, no
adequate and well-controlled studies in Pregnant women. Because
animal reproduction studies are not always predictive of human
response, this drug should be used during pregnancy only if
clearly needed.*®

The reviewer recommends the following modified text for the

Pregnancy: Teratogenic Effects: Pregnancy Category B: section of
the labeling:

_ﬂggggpgggxf_?eratogenig Effects: Pregnancy Category B:
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C. The sponsor has proposed the following text for the DRUG
ABUSE AND DEPENDENCE: section of the labeling:

+
A

"DRUG ABUSE AND DEPENDENCE:

Animal studies have shown that ondansetron is not discriminated
as a benzodiazepine nor does it .substitute in direct addiction

studies." .
The reviewer does not recommend any changes.

The sponsor has proposed the following text for the OVERDOSAGE:
section of the labeling:

"OVERDOSAGE: There is no specific antidote for ondansetron
overdose. Patients should be managed with appropriate supportive
therapy. 1Individual intravenous doses as large as 145 mg and
total daily intravenous doses as large as 252 mg have been
inadvertently administered without adverse events. These doses
are more than 10 times the recommended daily dose.

Hypotension (and faintness) occurred in a patient that took 48 mg
of ZOFRAN Tablets. The events resolved completely."”

The reviewer does not recommend any changes.

SUMMARY AND EVALUATION:

Zofran® (ondansetron hydrochloride, GR38032F) is a selective
5-HT; receptor antagonist that is currently approved for the
prevention of nausea/vomiting associated with emetogenic cancer
chemotherapy and radiotherapy, and for the prevention of
postoperative nausea and/or vomiting. Zofran® is available in a
tablet formulation, intravenous injection formulation, and an
oral solution formulation. Sponsor has developed Zofran® Z2ydisg®
Tablets as an oral dosing alternative for the currently approved
and marketed formulations of Zofran®. Zofran® Zydis® Tablets
contain ondansetron base {(GR38032X) in a palatable, freeze-dried
tablet that disperses rapidly on the tongue and does not reguire
water to aid dissolution or swallowing.

Sponsor previously submitted preclinical pharmacology and
toxicity data for ondansetron in support of NDA 20,007 that was
Previously reviewed and evaluated (Pharmacologist’s Review dated
May 18, 1990). The original NDA submission included preclinical
pharmacology studies, ADME studies in mice, rats, dogs and
rabbits; acute i.v. and oral toxicity studies of ondansetron

. hydrochloride dihydrate in mice and rats; 2-week {ondansetron

maleate) and S-week {ondansetron hydrochloride dihydrate) i.v.
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toxicity studies in rats and dogs; 5-week and 7-week (ondansetron
maleate), and 2B8-week and 18-month (ondansetron hydrochloride
dihydrate) oral toxicity studies in rats; 5-week (ondansetron
maleate), and 28-week and 12-mpnth (ondansetron hydrochloride
dihydrate} oral toxicity studies in dogs; a 103-week oral
carcinogenicity study of ondansetron hydrochloride dihydrate in
C57/B, mice; and a 104-week oral carcinogenicity study of
ondansetron hydrochloride dihydrate in Sprague-Dawley rats.
Mutagenicity studies of ondangetron hydrochloride dihydrate
included the Ames test .in Salmonella typhimurium, gene conversion
assay in Saccharomyces cerevisiae, WHO nitrosation assay in
Salmonella typhimurium, forward mutation assay in Chinese hamster
ovary cells, cytogenic assay in human lymphocytes, and the
micronucleus test in mice. Reproductive toxicity studies
included a Segment I. oral fertility and reproductive performance
study of ondansetron hydrochloride dihydrate in rats, Segment II.
i.v. (ondansetron hydrochloride dihydrate) and oral (ondansetron
maleate) teratogenic studies in rats and rabbits, and a Segment
III. peri- and postnatal study of ondansetron hydrochloride
dihydrate in rats. Special toxicity studies of ondansetron
hydrochloride dihydrate included a 7-day i.v. irritancy study in
rats, intramuscular and subcutaneous local irritancy study in
rabbits, contact allergenicity study in guinea pigs, and an in
vitro hemolysis and plasma compatibility test.

Since the present submission for Zofran® Zydis® Tablets is based
on the pharmacokineties and bicavailability of Zofran® 2Zydis®
Tablets compared to conventional Zofran® Tablets, sponsor
submitted comparative preclinical studies using ondansetron base
(GR38032X) versus ondansetron hydrochloride (GR38032F). Thus,
the present NDA submission included comparative pharmacoclogical,
ADME, and acute and l-month oral toxicity studies in rats. a
Segment II. teratogenic study of ondansetron hydrochloride
dihydrate (GR38032F) in rats was also included in the NDA
submission.

Preclinical pharmacological studies demonstrated that GR38032X
and GR3B032F had similar dose-response (0.1 to 1.0 ma/kg, p.o.)
anti-emetic effects on cisplatin-induced emesis in Suncus murinus
(house musk shrew) and had similar antagonistic effects (IDgys of
132.5 and 102.2 pg/kg, respectively), when administered
intraduodenally, on the von Bezold-Jarisch reflex induced by 2-
methyl-5-HT in anesthetized rats. Thus, there were no
differences between the pharmacological effects of GR38032X and
GR3B032F in rats in these studies.

In a single-dose pharmacokinetic comparison of orally
administered GR38032X and GR38032F in rats, AUC,_s were 20.79
and 23.54 ng baseshr/ml, Crax® Were 27.84 and 39.12 ng base/ml,
TpaxS Were 0.25 and 0.25 hr, and T,s were 0.58 and 0.52 hr,
respectively. Thas, there were no differences between the
pharmacokinetics of orally administered GR38032X and GR38032F
in rats. '
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In acute oral toxicity studies in rats, minimal lethal doses for
GR38032X were 32 and 64 mg/kg in males and females, respectively,
and minimal lethal doses for GR38B032F were 64 mg/kg/day in both
males and females. Orally admjnistered GR38032X and GR38032F
produced tremors and convulsions that were associated with other
clinical signs of toxicity (cyanosis, gasping and bradypnea) that
suggested a state of anoxia. Thus, there were no differences
between the acute toxic effects.of orally administered GR38032X
and GR38032F in rats. e et . '

In a l-month oral toxicity study of GR38022X% (0, 1.6, 8 and

40 mg/kg/day) and GR38032F (40 mg/kg/day) in rats, the no effect
oral dose of GR38032X was 8 mg/kg/day. The 40 mg/kg/day doses of
GR38032X and GR38032F produced clinical signs of toxicity,
mortality, and increases in blood levels of alanine
aminotransferase. No target organs of toxicity were identified.
Thus, there were no differences in the toxicity produced by
GR38032X and GR38032F in a l1-month oral toxicity study in rats.

In the Segment II. teratogenic study of crally administered
GR38032F (0, 2.5, 10 and 40 mg/kg/day) in pregnant female rats,
GR38032F was not teratogenic in the F, generation. Furthermore,

performance of the F, generation, and there was no teratogenicity
in female pregnant rats of the F, generation. These results are
comparable to those for a Segment II. oral teratogenic study in
female rats that was included in the original submission for

NDA 20,007.

In summary, the above comparative preclinical studies of GR38032X
and GR38032F (pharmacology, pharmacokinetic, acute and 1-month
oral toxicity) support the NDA application for Zofran® 2ydis®
Tablets that is based on the pharmacokinetics and bioavailability
Of Zofran® Zydis® Tablets compared to conventional Zofran®
Tablets.

Finally, 'the reviewer has suggested a modified text for the
"Carcinogenesis, Mutagenesis, Impairment of Fertility:" and
"Pregnancy: Teratogenic Effects: Pregnancy Category B:" sections
of the labeling

APPEARS THIS WAY
ON ORIGINAL
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viewpoint, “the NDA is approvable.
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Memorandum

Office of Clinical Pharmacology and Biopharmaceutics

NDA: 20-781

Title: Zofran-Zydis® Tablet Rx. (Ondansetron)

Reviewer: Alfredo R. Sancho, Ph.D. Ref.: Phase IV Sponsor Commitments
Submission Date: 01 Jul. 1997

Dosage: Oral 4mg/8mg Tablet. Prevention of nausea and vomiting associated with
Chemotherapy-induced emesis (CIE), Radiotherapy-induced emesis (RIE) and
Postoperative nausea and/or vomiting (PONV).

Sponsor: Glaxo Welcome Inc.
Address: Five Moore Drive, Research Triangle Park, NC 27709

BACKGROUND

Prior to the completion of the NDA review a memorandum detailing a reviewer’s request
to the sponsor was issued on June 12, 1998. The review of NDA 20-781 itself was completed on
June 29, 1998. A final supplement document for this NDA detailing the reviewer’s comments on
the sponsor’s response to our review recommendations (June 29, 1998) was completed on
January 15, 1999. According to the Project Manager (PM) for this NDA all final comments to
the sponsor need to be sent to the sponsor no later than January 27, 1999.

There was a direct telephone conversation between this reviewer and the representative
for the sponsor, Ms. Linda Haberer, on May 12, 1998 (1300 hrs EST). Documentation of this
conversation and the requests of the reviewer for the sponsor are detailed in memorandum dated
June 12, 1998.

Two conversations occurred between this reviewer and the team leader Medical Officer
of this clinical division, HFD-180. These meetings occurred on December 14, 1998 and January
25, 1999. The two same issues were discussed in both meetings. These were the need and
wording of & short paragraph related to the safety of this drug product when it is taken with water
or water is given to the patient immediately afier dosing (“wash-down™) and the need and
benefits of an additional dissolution test that would mimic the oral cavity in humans.

Based on all the written documentation related to this NDA submission, the contact with
the sponsor, the response of the sponsor, the meetings with the clinical division team leader
medical officer, and the meetings with other OCPB staff members, the following are the
conclusions and recommendations of this reviewer.

CONCLUSIONS
L. The issue of the dissolution method used for this drug product is still not resolved. The

sponsor has not responded in an adequate manner to our comments and insists that their
dissolution method is appropriate for this drug product. The method described and used by the
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sponsor uses a media with low pH (1% HCIl). This low pH is not commonly found in the oral
cavity of patients. The drug product presented in this NDA submission is described as a “rapid
disintegrating” formulation that occurs in the mouth. The absorption “presumably” occurs,
according to the sponsor, in the gastric area and not in the mouth (buccal absorption). The
sponsor has not presented any evidence that there is no buccal absorption. Because this drug
product first dissolves in the mouth and is later absorbed in the stomach, TWO distinct
dissolution methods are requested.

2. Using recommended dosing instructions, the differences in the mean-time-to-peak-
concentration (Tpax) for Zydis 4 mg versus Zofran 4 mg and Zydis 8 mg versus Zofran 8 mg are
15 minutes and 3 minutes, respectively. This may be the reason for a higher incidence of
adverse events in all subjects receiving Zydis with water. The number of subjects included in
these clinical trials was limited. The original text of this safety related paragraph was too
"strong” based on the limited and initial data, hence why Dr. Gallo Torres and I rewrote the text
as a compromise with the sponsor. This new text states that the information available is initia)
and limited in nature. Moreover, just because the sponsor said that all references to taking this
drug product with water are deleted from the package insert and label it does NOT take away the
possibility that these adverse side events MAY still occur in patients taking this drug product
with water or water to "wash-down" the residual taste.

RECOMMENDATIONS

The Office of Clinical Pharmacology and Biopharmaceutics Division of Pharmacologic
Evaluation II has reviewed the information and data submitted with this NDA on July 1, 1997,
Based upon an evaluation of the provided information and data it is concluded that:

1. Due to safety concerns, observed adverse events, and the limited data to prove or disprove any
correlation between these adverse events with the administration of water to patients at the time
of dosing or immediately after, the following statement should be included in the Adverse
Events/Safety section, so to make physicians and patients aware of possible side effects. If
further data is available to clarify this concern, it should be submitted to the Agency.

@ - - L . o

o

2. Regarding the in-vitro dissolution information and data that has been provided in this NDA
submission, it is felt that additional testing is required. This additional dissolution test should
mimic the conditions and environment commonly found in the oral cavity of humans. This could
be obtained as a post-approval commitment with the sponsor. It is further recommended that the
sponsor contact the Agency to discuss the specifics of what is needed (e. £. appropriate media).

=
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Alfredb R. Sancho, Ph.D.
Pharmacologist/Pharmacokinetic Reviewer
Radiopharmaceuticals and Imaging Section

Division of Pharmaceutical Evaluation II

Office of Clinical Pharmacology and Biopharmaceutics

Concurrence:

! /s/ (/a6 /o

David Lee, Ph.D

Team Leader, Pharmacokineticist

Gastrointestinal and Blood Clotting Section

Division of Pharmaceutical Evaluation II

Office of Clinical Pharmacology and Biopharmaceutics

Cec: HFD-180 NDA 20-781 (1x); DIV.FILE (1x); JOHNSON (1X), SANCHO (1X); LEED (1X); GALLOTORRES (1X)
HFD-870 JHUNT (1x); MLCHEN (!x)
HFD-850 SHUANG
CDR Attn.: Barbara Murphy
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Memorandum

Clinical Pharmacology and Biopharmaceutics Review

Title: Zofran-Zydis® Tablet Rx. (Ondansetron)

Reviewer: Alfredo R. Sancho, Ph.D. Serial No.: 000

Submission Date: 01 July 1997 Review Date: 01 July 1998

Dosage: Oral 4mg/8mg Tablet. Prevention of nausea and vomiting associated with Chemotherapy-
induced emesis (CIE), Radiotherapy-induced emesis (RIE) and Postoperative nausea and/or vomiting
(PONV).

Sponsor: Glaxo Welcome Inc.

Address: Five Moore Drive
Research Triangle Park, NC 27709

Svnopsis :
As a follow up from the May 12® 1998 (1:00 pm EST) telephone conversation with Ms. Linda

Haberer (Sponsor’s contact person) we would appreciate if the sponsor responded the following
comments,

Comments to the Sponsor

1. For a thorough bioequivalence assessment in study Protocol No. 517/4]10 the sponsor should
provide the following AUC, Cpuy, tmax, tin comparison between:

¢ Treatment “Zofran with water” and Treatment “Zydis without water™,

* Treatment “Zydis without water” and “Zydis with water”, and

* Treatment “Zofran with water” and “Zydis with water”.
These comparisons (mean ratios, 50%CL and p-values) should be done using the Agency’s current
criteria (i.e. “Two-Sided Tests procedure” or “90% Confidence Intervals™) as described in the
publication “4 Comparison of the Two One-Sided Tests Procedure and the Power Approach for
Assessing the Equivalence of Average Bioavailability” by Donald J. Schuirmann in the Journal of
Pharmacokinetics and Biopharmaceutics, Volume 15, No. 6, 1987. The sponsor should also
provide the statistical outputs for the comparisons of C,.. and AUC ANOVA, where the model
used for this ANOVA include, at least, the sources of vanability from subject, sequence, subjects
nested in sequence, period, and treatment.

2. For a proper bioequivalence assessment in submitted studies, the AUC to the last-detectable drug
plasma concentration (AUC,.) is often used. Therefore the sponsor should submit for study
Protocol No. 517/410, the pk parameter AUC,, as a function of the last-detectable drug plasma
concentration, as well as the Two Sided Test procedure to asses bioequivalence between all three
treatments in this study.

It is not clearly stated in the submission if the drug lots used for all treatments and in all three

studies are: (/)the to-be-marketed formulation; (2)from commercial size batches, or from a batch
at lcasti'w?that of a commercial size, or from a batch that contains at least! itablets; and

[ 73]
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(3)are the site/s of manufacturing of the drug lots used in these studies the same sites where the
commercial batches are to be manufactured.

4. How and where in the proposed label will the observed greater intersubject variability (maximum-
minimum ranges, medians, and means for tmw, AUC, and C,,,) in subjects receiving Zydis tablets
with water as compared to Zofran tablets with water; and the slightly higher PK parameters values
in this off-label use (8 mg Zydis tablet with 150 ml of water treatment) be presented. Particularly
the issue that there is a higher incidence of adverse eveats (50% higher) reported among healthy
subjects andthaxthisincidcnccofadvcrscevcntsisexpecwdtobethcsamcifnothighcrinthz
indented population for this drug.

5. The calculated pharmacokinetic parameters and the statistical analysis for the study Protocol No.
032X-01, need to be recalculated and submitted following the guidelines for bioequivalency
studies, or as described in the following reference “A Comparison of the Two One-Sided Tests
Procedure and the Power Approach for Assessing the Equivalence of Average Bioavailability” by
Donald J. Schuirmann in the Joumnal of Pharmacokinetics and Biopharmaceutics, Volume 15, No.
6. 1987. Provided also should be the statistical outputs for the comparisons of C,,, and AUC
ANOVA, where the model used for this ANOVA include, at least, the sources of variability from
subject, sequence, subject nested in sequence, period, and treatment.

The sponsor should send their response to the above comments and other pertinent information directly
to Kati Johnson, the assigned CSO for this submission.

o rr

e T R A e """’""_ﬂi
f;
Alfredo R. Sancho, Ph.D.
Pharmacologist/Pharmacokinetic Reviewer
Gastrointestinal and Coagulation Drug Section

Division of Pharmaceutical Evaluation II
Office of Clinical Pharmacology and Biopharmaceutics

Concurrence:

g'\/a{hn Humt -
‘ Team Leader, Pharmacokineticist

Gastrointestinal and Coagulation Drug Section
Division of Pharmaceutical Evaluation II
Office of Clinical Pharmacology and Biopharmaceutics

Ce: HFD-180 NDA 20-781 (1x), DIV.FILE {1x), KJOHNSON (1X); ASANCHO {1X), THUNT (1X)
HFD-870 JHUNT (1x), MLCHEN (1x)
HFD-850 SHUANG
CDR Azn: Barbara Murphy
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Clinical Pharmacology and Biopharmaceutics Review

NDA: 20-781 - Supplement

Title: Zofran-Zydis® Tablet Rx. (Ondansetron) JET 15 1639
Reviewer: Alfredo R. Sancho, Ph.D. Re.: Response to Approvable Letter
Submission Date: 31 July, 1998 Type of Submission: Label Supplement

Dosage: Oral 4mg/8mg Tablet. Prevention of nausea and vomiting associated with Chemotherapy-

induced emesis (CIE), Radiotherapy-induced emesis (RIE) and Postoperative nausea and/or
vomiting (PONV).

Sponsor: Glaxo Welcome Inc.

Address: Five Moore Drive, P. O. Box 13398
Research Triangle Park, NC 27709

In the Agency’s Approvable Letter (July 1, 1998) sent to the sponsor, the following two

comments were included (bold print) as part of the Clinical Pharmacology, Pharmacokinetics
section.

> Revise the Pharmacokinetics subsection of the CLINICAL PHARMACOLOGY .
section. Modifv the statement, |

P e = e e e e s — e s ¢ e

The sponsor subsequently responded to the Agency’s Approvable Letter (July 31, 1998). The
arguments presented by the sponsor in response to the first bold print statement included in the
original Agency’s Approvable Letter, do not address directly these observed mentiored changes
in the PK parameters between ZOFRAN ODT (previously ZOFRAN RDT) when given with and
without water. The sponsor argues in iength the bioequivalency berween the two difierent
formulations, which is not an issue. The sponsor intends to address the observed slight increase
in Cmax (at least 5%) and slight decrease in Tmax (at least 6 minutes) when this drug product

(same dose size and formulation) is given with water as compared to when it is given without
water with the following statement:

“In order to provide for consistency with the intended administration of this

Ondansetron formulation, the package insert has been revised to delete
references to L :

-~ C e
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In relation to the above second bold print statement, the sponsor argues in length that the
observed slight increase in adverse event of headaches and dizziness are not related to this drug
product, as determined by the investigator. This determination is first of a subjective nature, and
second these observed adverse events need to be viewed in relation to the slight changes of this
drug product PK parameters when given with water and without water (slight increase in Cmax,
and slight decrease in Tmax).

The following are some of the concluding facts stated in the original NDA 20-781 review:

- The new 4 mg and 8 mg Zydis tablets when given with and/or without 150 m1 of water, are
bioequivalent to the 4 mg and 8 mg Zofran tablets, respectively. The new Zydis formulation
and its two dosage sizes fall within the 90% Cl for the 2 one sided test for Cmax of
Ondansetron plasma levels. In addition, the new Zydis formulation and its two dosage sizes
fall within the 90% CI for the 2 one sided test for AUC of Ondansetron plasma levels.

- The “time of the sample in which the maximum measured plasma Ondansetron concentration
occurred” or tmax results from all three studies and across all treatments, suggest that there
is a quicker and higher exposure to Ondansetron from Zydis tablets when given with water,
as compared to Zydis without water or to Zofran tablets with water. This may be the reason
for a higher incidence of adverse events in all subjects receiving Zydis with water.

Recommendations

The Office of Clinical Pharmacology and Biopharmaceutics Division of Pharmacological
Evaluation II has reviewed the information and data subminted with this NDA on July 1, 1997.
This office has further reviewed the sponsor’s response to the Agency’s Approval Letter and has
concluded that:

1. As stated before, the new freeze dry 4 mg and 8 mg tablet formulations of Ondansetron base,
Zoiran Zydis, are equivalent in extent of absorption (i.e. Cpyax and AUC) to the reference
formulation or respective marketed Zofran 4 mg and 8 mg tablets. Using recommended
dosing instructions, the differences in the mean-time-to-peak-concentration (Tmay) for Zydis
4 mg versus Zofran 4 mg and Zydis 8 mg versus Zofran § mg are 15 minutes and 3 minutes,
respectively. The number of subjects included in these clinical trials was limited, and ﬁif_
any statement regarding taking this drug product with water is included in the package insert
or anv where else in the labeling, a safety statement needs to be incorporated in the Adverse
Events/Safety section, 50 to make physicians and patients aware of possible side effects:

}
|
{
|
¥
!

i
t
- 1

2. The sponsd'i"di'd_not reébbnd_fc; the Agéncy;s'_ébhc-:ems f;garding the in-vitro dissolution
information and data that has been provided in this NDA submission. This could be obtained

post-approval and it is recommended that the sponsor contact the Agency to discuss the
specifics of what is needed (e.g. appropriate media).
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Radiopharmaceuticals and Imaging Section

Division of Pharmaceutical Evaluation Il

Office of Clinical Pharmacology and Biopharmaceutics
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Team Leader, Pharmacokineticist
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Clinical Pharmacology and Biopharmaceutics Revie

NDA: 20-781

JUN 29 [998
Title: Zofran-Zydis® Tablet Rx. (Ondansetron)
Reviewer: Alfredo R. Sancho, Ph.D. Serial No.: 000
Submisston Date: 01 Jul. 1997 Type of Submission: New Dosage Form (1P)

Dosage: Oral 4mg/8mg Tablet. Prevention of nausea and vomiting associated with Chemotherapy-

induced emesis (CIE), Radiotherapy-induced emesis (RIE) and Postoperative nausea and/or vomiting
(PONV).

" Sponsor: Glaxo Welcome Inc.

Address: Five Moore Drive
Research Triangle Park, NC 27709

Synopsis

Zofran Zydis Tablets were developed as an oral dosing alternative for the currently approved
and marketed formulations of Zofran. Zofran Zydis Tablets are a freeze-dried, oral administration
formulation of Ondansetron which is proposed to disperse rapidly on the tongue of patients without
the need of water to aid in dissolution or swallowing. The proposed indication for this tablet is for
the prevention of nausea and vomiting associated with Chemotherapy-induced emesis (CIE),
Radlotherapy-mduced emesis (RIE) and Postoperative nausea and/or vomiting (PONV). The sponsor
states in this submission that Zydis, “Due 10 its low solubility in saliva, Ondansetron base, in lieu of
Ondansetron hydrochloride dihydrate, as found in the currently marketed forms of Zofran, will be
employed in the formulation for Zofran Zydis Tablets.” This change in formulation is supposed to
only make the-new tablet more palatable without changing the efficacy and biodistribution.

Technical Background

Zofran Zydis Tablets (Ondansetron base) manufacturing is identical to that currently
approved for Zofran Injection and Zofran Tablets (Ondansetron hydrochloride dihydrate), up through
production of intermediate grade Ondanseu-on _Zofran Zydis Tablets are tbcn formed by freeze-
drying (process which removes the pxcuplcnt portion) an/ ' Df
Ondansetron base (instead of the hydroch]onde ‘dihydrate salt) in combination with various inactive
excipients (ie. gelatm mannEgL aspartame, methylparaben sodium, propylparaben sodium,

. Yo

strawberry flavoring, ~ o | These excipients are stated by the sponsor to be _
“commonly used”, e.g\, —_ JStrawberry Flavor Master File Numbc%{jom the, e
" Zofran Zydis formulation is expected to rapidlv disperse on ‘the t tongue

of patients without the need of water to aid in dissolution or swallowing.

Zofran tablets each contain the inactive ingredients lactose, m1crocrystallme cellulose,
pregelatinized starch, hydroxypropyl methylcellulose, magnesium stearate, titanium dioxide, iron
oxide yellow (in 8 mg tablets only), and sodium benzoate (in 4 mg tablets only).
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Composition comparison of 4 mg and 8 mg Zydis tablets.

| Active ingredient

Unit Amounts (mg/unit)
Ingredient 4 mg 8 mg

Ondansetron 4.00 8. ON ORIGINAL

. |
*| Gelatin i
)

00
Inactive ingredients i ‘}-

Mannito]

Aspartame i

Methylparaben Sodium L

+ | Propylparzben Sodium ;

Stawberry Flavour i

) i

e s =i

Chemically, Zofran (Ondansetron hydrochloride), is (2) 1, 2, 3, 9-teu-ahydro-9-mcthyl-3-[(2~
methyl-lH-imidazol-l-yl)mcthyl]-4H-carbazol-4-one, monohydrochloride, dihydrate. The empirical
formula is CisHisN;O'HCI2H,0, representing &8 molecular weight of 365.9. Ondansetron HCL
dihydrate is a white to off-white powder that is soluble in water and normal saline. Chemically,
Zydis (Ondansetron base), is (3R,S) 1, 2, 3, 9—tetrahydro-9-methyl-3-[(Z-methyl-1H—imidazol-l-
YDmethyl]-4H-carbazol-4-one. The empirical formula is CsHysN,O, representing a molecular
weight of 293.4, It has the following structure:

CH3
oA

\Q/N

I
I
Gy

“Chirs! center

Ondansetron, as the hydrochloride dihydrate (Zofran), is currently approved in the following
four preparations:

+ NDA 20-007, Zofran Injection - 2 mg/ml;

* NDA 20-403, Zofran Injection premixed - 32 mg/50 mi in 5% Dextrose;
* NDA 20-103, Zofran Tablets - 4 mg & 8 mg; and,

¢ NDA 20-605, Zofran Oral solution - 4 mg/ml.

Pharmacodynamics

Ondansetron is a selective 5-HT; receptor antagonist, and its mechanism of action has not
been fully characterized. It is not a dopamine-receptor antagonist. Serotonin receptors of the 5-HT3
type are present both peripherally on vagal nerve terminals and centrally in the chemoreceptor
trigger zone of the area postrema. It is not clear whether Ondansetron’s antiemetic action is
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mediated centrally, peripherally, or in both sites. However, cytotoxic chemotherapy appears to be
associated with the release of serotonin from the enterochromaffin cells of the small intestine. For
instance in human patients receiving cisplatin therapy, urinary 5-HIAA (3-hydroxyindoleactic acid)
excretion increases in parallel with the onset of cmesis, leading to the conclusion that released
serotonin may stimulate the vagal afferents through the 5-HT, receptors and initiate vomiting reflex.

Ondansetron hydrochloride dihydrate (Zofran) Pharmacokinetics

Ondansetron is extensively metabolized in hurnans throughout their body. Approximately
5% of a radiolabled dose is recovered from the urine as the parent compound. Although the primary
metabolic pathway is hydroxylation on the indole ring followed by subsequent glucuronide or sulfate
conjugation, some non-conjugated metabolites have pharmacological activity, but the latter species
are not found in plasma concentrations likely to significantly contribute to the biological activity of

Ondansetron. Oral Ondansetron is well absorbed and undergoes limited first-pass metabolism in the
liver.

Following a single dose of 8 mg Ondansetron tablet to healthy voung male volunteers the

time-to-peak plasma Ondansetron concentration is approximately 1.7 hours, the terminal elimination
half-life is approximately 3 hours, and the bicavailability (after first-pass hepatic metabolism) is

single dose. The extent and rate of Ondansetron’s absorption is greater in women than men. Slower
clearance in women, a smaller apparent volume of distribution (adjusted weight), and higher
absolute bioavailability resulted in higher plasma Ondansetron levels. Nonetheless, these gender-
related differences are not viewed as clinically important,

Table 1. Pharmacokinetics in Normal Volunteers: Single 8 mg ZOFRAN Tablet Dose

Age-group Mean Cou tou t:n Systemic Plasma  Absolute Bioavailability
Weight Clearance
Oear) _ (k)) n _(ngrmd)  (ar) (b (hr/kg)

18-40M 69.0 6 26.2 20 31 0.403 0.483
F 62.7 5 42.7 1.7 3.5 0.354 0.663
61-74M 71.5 6 24.1 21 4.1 0.384 0.585
F 60.2 6 52.4 1.9 4.9 0.255 0.643

275 M 78.0 5 37.0 2.2 45 0.770 . 0.619

F 67.6 6 46.1 - 2.1 6.2 0.249 0.747

Ondansetron as the hydrochloride dihydrate, is currently approved in the following
presentations: Zofran Injection (2 mg/ml), Zofran Injection Premixed (32 mg/50ml in 5% Dextrose),
Zofran Tablets (4 mg and 8 mg), and Zofran Oral Solution (4 mg/m!). Both AUC and more
than double on increasing the tablet dose from 8 to 16 mg (123% and 118% respectively). This may
result from saturation of first-pass metabolism leading to greater oral bioavailability at 16 mg than 8
mg. The administration of oral Ondansetron with food increases significantly (= 17%) the extent of
absorption of Ondansetron. The peak plasma concentration and time to peak plasma concentration

clinical relevance. There was no significant effect of antacid administration on the pharmacokinetics
of orally administered Ondansetron. Furthermore, because Ondansetron undergoes extensive
metabolism, there was a modest reduction in clearance in the over-75 gge-group. The plasma protein
binding of Ondansetron, as measured in-vitro was 70 - 76 percent, this over a concentration range
fronf ~ ‘pg/ml.
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In a double-blind, 3-day study using 8 mg Zofran tablets, Zofran was shown to be
significantly more effective than placebo in preventing (0 emetic episodes) vomiting induced by
cyclophosphamide-based chemotherapy containing doxorubicin (61% vs. 6% prevention
respectively, p<0.001). In another double-blind study using 8 mg Zofran tablets either b.id. or Lid,
showed that there was no statistically significant increase in effectiveness (0 emetic episodes) with
the increased dosage frequency (61% vs. 58% prevention respectively). Prevention of emetic

episodes in the special populations of pediatrics and geriatrics was similar to that in patients between
the ages of 18 and 65, with no increase in adverse event reports.

Labeling

The labeling section of the submission uses the approved label for Zofran tablets and Zofran
Oral solution with certain modification and additions for the specifics of Zydis tablets. Under the
label section “Drug Interactions”, the sponsor states that “Because Ondansetron is metabolized by
hepatic cytochrome P-450 drug-metabolizing enzymes, inducers or inhibitors of these enzymes may
change the clearance and, hence, the half-life of Ondansetron.”

Objectives

® To demonstrate that the use of Ondansetron base (Zydis) rather than the hydrochloride dihydrate

salt (Zofran) does not affect the dissolution and rate of absorption of Ondansetron from the new
Zydis formulation tablet.

* To examine the bioequivalence of 4 mg and 8 mg Zydis (Ondansetron base) tablets against 4 mg
and 8 mg Zofran (Ondansetron hydrochloride dihydrate salt) tablets.

® To asses bioavailability of Ondansetron Zydis formulation taken without water relative to
conventional Zofran tablet taken with water.

* To evaluate the effect of co-administered water on the bioavailability of Ondansetron from the
Zydis formulation given without water.

Submitted Study Designs
Dosage

The studies included in this submission used randomized, open-label cross-over designs with
two or three treatments depending on the study. The treatments were Oral-lingual administration of
either 4 mg or 8 mg Zydis (Ondansetron base) tablets (with and/or without 150 ml of water co-
administration) and 4 mg or 8 mg Zofran (Ondansetron) tablets with 150 ml of water, respectively.
Berween treatment administrations there were of washout periods of 3 to 7 days. Each subject was
randomly placed in different treatment groups. During the first bicequivalence study the subjects
were told to remain semi-recumbent for 2 hours post dosing. Subjects were also instructed to not
consume alcohol nor use tobacco products during the studies.
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Protocol

A total of three studies were submitted in this NDA; a pilot study (Protocol C94-01 0, Report
GCP/94/010), a pivotal bioequivalence study (Protocol 51 7/410, Report UCP/95/053), and a second
pivotal bicequivalence study (Protocol 032X-01, Report JJB/96/001). Subjects were fasted prior to
each treatment. They were allowed no food nor liquids 8 to 24 hours prior to treatment. Subjects
were allowed 200 m! of water upon rising the day of treatment. No food nor liquids were allowed
until 4 to 5 hours post treatment dosing. The pilot study had 6 heaithy male human subjects between
the ages of 18 t0 40. The first bicequivalence study had 24 healthy human subjects, 12 female and
12 male, between the ages of 18 1o 40. The second bioequivalence study had 30 healthy male

- allergies, drug, tabacco and alcohol abuse, participation in another study within the previous 30
days, or have donated 450 m|] of blood within the previous 3 months. Withdraw criteria included
clinically significant adverse effects of the study drug, intercurrent illness, or voluntary withdrawal,

Safety

Prior to each treatment in each of the three studies, each subject had the following
procedures done: 2 12-lead ECG, blood pressure, pulse rate, oral temperature, respiratory rate, and
laboratory test (including hematology, biochemistry, and urinalysis). When applicable, female
subjects also had a serum beta HCG pregnancy test performed.

PK/PD Sampling Time Points

Urine samples were obtained from subjects pre and post dosing for urinalysis. Blood
samples from each subject were taken for the pre/post-dosing laboratory tests (hematology and
biochemistry) and during the studies (at discrete time points) to assay for Ondansetron plasma
concentrations. Venipuncture using a red top Vacutainer with no anticoagulant was used to collect 7 -
to 10 ml of whole ‘blood. Samples were allowed to clot by standing at room temperature for 30 to 60
minutes, after which thev were centrifuged ar 1500 G for 15 minutes to separate the plasma from
other blood components. Samples were kept at -18°C and assayed for Ondansetron levels. Whole
blood samples were collected as described in the following tables (minutes and hours separately):

Table 2. Time point distribution for the first 120 minutes in each of the studies.

Study 20 ({30 40 60 |80 990 100 120
C/94/010 | x X x X X X
517/410 X X X X X
032X-01 o bx x| X X

Table 3. Time point distribution after the first 120 minutes in each of the studies.

Study 25 13 {35 14 [5 6 |7 [8 9 (10 |12 [16 [24
C/94/010 | x x |x X {x Ix Ix |x |x [|x

517/410 X X X X [x |x X X X X
032X-01 x X x X X X X
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PK Analytical Methods

All PK parameters were derived from each subject from the plasma Ondansetron
concentrations. The calculated PK parameters were the maximum measured plasma Ondansetron
concentration (C,,,); the time of the sample in which Cp,, was measured (tza); the terminal plasma
half-life (t;;); and, the area of the curve of plasma Ondansetron concentration versus time,

The Ondansetron levels were assayed using

_ e . ... ..___{ The analytical
methods and their limits of quantification or sensibility used to assay biological samples for
Ondansetron from all three studies included in this NDA submission are summarized in the
following table:

Table 4. Analytical methods for Ondansetron levels in blood samples.

Study Biological Fluid Assay Method | Method Seasitivity Specificity
alidated Assay Range)
C94-010 / - . B e i - i j>
517/410 i /
032 X-01 L S -
N i,
Results
Demographics

Within the subjects included in all three srudies, there were several individuals that were
reported to be smokers, former smokers, tobacco users, and consumers of alcohol in different
degrees. They were instructed to abstain from using aicohol and tobacco substances during the
study. The demographic data distribution and dietary pre/post treatment procedures are summarized
as follows (means and ranges when appropriate).

Table 5. Demographic analysis of subjects.from all three studies

Study Washout time | Fasting Fasting Gender Age Weight
Pre-dose | Post-dose
C/94/010 72 hours 24 hours 4 hours 6 male 312 79.0
28-34 67.7-88.6
517/410 3-7days 8 hours 5 hours 12 male 27 66.8
. .- 13 female | 18-38 52.4-.83.7
032X-01 7 days 21 hours 4.5 hours 30 male 24.5 644
20-30 52.5-950
Drug lots

A comparison of the three studies and each of their tier groups with dose, dosage form,
strength and lot number for test drug used is summarized in the next table.
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Table 6. Manufacturing summary on both drugs used in all three studies.

Study Group Dose | Dosage Form Strength Lot No.
C/94/010 | Zofran w/I50 ml of water | 8 mg Zofran 8 mg Ondansewon | BO393MD
Zydis w/130 ml of water | & mg Zydis 8 mg Ondansetron | 096-4AFDO77*
Zydis w/o water 8mg Zydis 8 mg Ondansetron | 096-4AFDG77*
517/410 Zofran w/150 ml of water | § mg Zofran 8 mg Ondansetron B0293MD
Zydis w/o water 8mg Zydis 8 mg Ondansetron 94J020C
Zydis w/150 mi of water | 8 mg Zydis 8 mg Ondansetron 94J020C
032X-01 GGO32 w/150 ml water | 4 mg Zofran 4 mg Ondansetron 4C152A
GG032X w/o water 4 mg Zydis 4 mg Ondansetron 94J030B

*No information was provided on whether the Zydis tablet was the to-be-marketed formuiation.

Tt is not clear if the Zydis product lot (096-4AFD0077) used in the pilot study No. C/94/010
was the to-be-marketed formulation. The Zydis (8 mg Ondansetron) drug product lots used in the
pivotal bioequivalence study I, No. 517/410, was the proposed commercial formulation. The
proposed 8 mg tablet commercial batch size will be off yThe Zydis product lot No.
94J020C used in the pivotal bioequivalence study I came fom a nominal batch size of
representin f the proposed commercial size batch. The 4 mg Zydis tablet used in the second
bioequivalence study, No. 032X-01, was also of the proposed commercial formulation. The Zydis
tablets used in this study were from a nominal size batch of’ ____}Both of the batches were
manufactured at the same site

» and on the same equipment that wil} be used to manufacture the Zydis commercial product.

Pharmacokinetic Parameters

A summary of the caiculated PK parameters (means with SD, and ranges) for all treatments
from all three studies presented in this NDA submission is given in the following table. This
summary is presented by study and each of the treatments within each study.

Table 7. Summary of calculated PK parameters for all three studies.

Study Group No. AUC, . Casc (ng/m) | to., (hr) 4 (Br)
) (ng.hr/ml)
C/94/010 | 8 mg Zofran w/150 m] of water | 6 125 :_.‘-.3}_.2_@__HJ__ 243 £7.86 113 i0.6§_ ] 331:0_7:;_4
: {

8 mg Zydis w/150 ml of water | 6 | 160.1 24735 | 2944937 | T1.23041 [3.94. £1.06_
(

8 mg Zydis w/o water

52027835 | 2385636 | 165041 [ 3855147
{

S17/a30 1 8 mg Zofran w/150 ml of water | 24 /;_%;_3}:@__ .320£10.1 | 2.13 10.63 4.36 $0.89
)
8 mg Zydis wio water 24 | 2042336 | 318394 | 2.08 £0.52°] 3.89 10.93 |
' ¢

§mgZydiswiSOml of water | 24 | 208343 | 3374133 [ 202£0.77 | 3802057

032X-01 | 4 mg Zofran w/150 ml water

4 mg Zydis w.o water 30
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Bioeguivalency

For the bioequivalenc
procedure for all three treatme

Table 8, Summary table for the Bioequivalence study | (Study No. 517/410).

Y analysis the 90% confidence intervals using the two one-sided test
nts was followed, The results are presented in the following table.

lt"l’

Date & Time printed:29-06-98, 10:54 AM

Treatment A Treatment B Treatment C
8 mg Zofran B/A 8 mg Zydis C/B 8 mg Zydis C/A
tablet w/150m] tablet w/o tablet w/150ml
of water water of water
AUC, | Mean 204 b 3 204 — 206
reh/ml ‘Range | 7y o ( T T
25D 332 336 34.2
cy 71 72 74
Mean 1.03 1.02 1.01
Ratio
90% C! 0.95.1.08 0.97-1.07 0.97-1.06
Con Mean 320 318 33.7
“ng/mi Range § ] D) ¢ )
25D . 9.4 13.3
cv 30.1 28.5 332
Mean 1.03 1.07 0.96
Ratio
90% Cl 0.98-1.09 1.02-1.14 0.9]-1.01
e Mean 2.13 2.08 2.02
'—I;r Range { ) C O N i
25D | 063 . 0.77
cv 29.7 252 38.2
95% CI 1.0-4.0 1.8-2.3 1.8-23
tin Mean LA3S b T _ 3.89 3.80
hr Range 1 - = (
25D 0.89 0.93 0.97
cv 20.1 23.3 24.8
Mean 092 0.87 1.05
Ratio
90% Ci 0.87-0.97 0.82-0.93 0.99-1.11
APPEARS THIS wAY
ON ORIGINAL
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Table 9. Summary table for the Bioequivalence study 1T (Study No. 032X-01).

H Treatment A Treatment B
mg Zofran tablet w/150m] of B/A 4 mg Zydis tablet w/o water
water
AUC, | Mean 88.64 i 89.91
ng.hrv/ml Range 7_ ) T C
5D 5556 37.34
cv
Mean Ratio 1.014
"1 Cans | Mean 12,59 13.30
ng/mi Range 4
5D ¥k 2 T g3'74 : 2
Ccv
Mean Ratio 1.056
[ Mean 2.16 2.4)
hr Range C D) G
=D %] 0.82
12 Mean 4.31 i 449
hr Range 4 DR C_ Sy
#5D 217 1.86
cv
Mean Ratio 1.042

Dissolution & Dispersion Time

Upon review of the dissolution and dispersion methods and data submittad with this NDA, it
is unclear the details of the methods used. It is also unclear if the methods used to asses dispersion
and dissolution of the new formulation are the most adequate or applicable based on the proposed
site of administration, oral-sublingual route,

Chemistry

The composition characteristics of the two proposed dosage strengths of Zydis tablets, 4 mg
and 8 mg, were compared. Based on the data submitted, it was found that the Zydis 4 mg and 8 mg -
tablets are compositionally proportional. :

Safety
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All three studies had no serious adverse events reported nor deaths. In the pilot study no
subjects were withdrawn during the study, only one subject had a “panic-attack” during the treatment
regimen with Zofran tablet given with water, During the first bicequivalence study, Zydis with water
treatment, one subject withdrew due to severe “stomach pain.” Also during the first bioequivalence
study, there were 5 reports of adverse events (e.g. headaches and dizziness) in treatment A (Zofran
with water); 6 reports of adverse events (e.g. headaches, dizziness, and stomach ache) in treatment B
(Zydis without water); and, 12 reports of adverse events (e.g. headache, dizziness, nausea, and
stomach ache) in treatment C (Zydis with water).

Table 10. Summary of adverse events documented for all three studies and separated by treatment.

Study Group Dose | Adverse event/s | Withdrawn Withdraw
cause
"1 C/94/010_| Zofran w/150 ml of water |- 8 mg 0 1 “panic-attack”
Zydis w/150 m! of water 8§ mg 0
Zydis w/o water 8mg 0 0
517/410 _ | Zofran w/150 m] of water | 8mg 5 0
Zydis w/o water §mg 6 0
Zydis w/150 ml of water 8 mg 12 1 “stomach pain”
032X-01 | Zofran w/150 m! of water | 4mg 2 0
Zvdis w/o water 4 mg 2 0
Conclusions

0 Ondansetron is intended to prevent nausea and vomiting associated with Chemotherapy-induced
emesis (CIE), Radiotherapy-induced emesis (RIE), and Postoperative nausea and/or vomiting
(PONV). Ondansctron, when given in either the Zofran tablet with water or the Zydis tablet
without water and under fasting conditions or without special diets, seems to be well tolerated
among healthy (male and female) subjects.

¢ The percent extrapolation from AUCq., to AUCo were all within 10% in the pivotal study
protocol 517/010. '

¢ The sponsor provided adequate information on the assay system used to measure Ondansetron
levels in blood samples and the quality control procedures followed to asses sensitivity and
reproducibility of such measurements.

¢ The new'8 mg Zydis tablets when given with and/or without 150 mi of water, is bioequivalent
to the 8 mg Zofran tablets. The new 4 mg Zydis tablets when given with and/or without 150 m!
of water, is bioequivalent to the 4 mg Zofran tablets.

O The “time of the sample in which the maximum measured plasma Ondansetron concentration
occurred’ O tn, results from all three studies and across all treatments, suggest that there is a

quicker and higher exposure to Ondansetron from Zydis tablets whep given with water, as
compared to Zydis without water or to Zofran tablets with water. This may be the reason for a
higher incidence of adverse events in all subjects receiving Zydis with water.
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so to make physicians and patients aware of possible side effects:

btk e —

Recommendations

The Office of Clinical Pharmacology and Biopharmaceutics/bivision of Pharmacologic Evaluation [I
has reviewed the information and data submitted with this NDA on July 1, 1997, Based upon an
evaluation of the provided information and data it is concluded that:

)

and Zydis 8 mg versus Zofran § mg are 15 minutes and 3 minutes, respectively. If the
differences in Tmax for the Zydis and Zofran tablet strengths are not determined to be clinically

significant by the reviewing medical officer, these products can be considered bioequivalent.

Regarding the in-vitro dissolution information and data that has been provided in this NDA
submission, it is felt that additiona] testing is required. This could be obtained post-approval and

Currently, the FDA is attempting to standardize the content and Ppresentation of the information
that is to be given in the Pharmacokinerics portion of the Clinical Pharmacology section of the
Package insert. The Pharmacokinetics portion should present information as appropriate under
the subheadings of Absorption, Distribution, Merabolism, and Excretion. Following this, there
should be a section with the heading Special Populations, where pharmacokinetic information
under the subheadings of Geriatric, Pediatric, Gender, Race, Renal Insufficiency, Hepatic
Insufficiency, and Drug-Drug Interactions should be included. Where relevant information is
lacking it should be so stated. Lastly, a table(s) with means (£SD) pharmacokinetic parameters
determined under single and steady state conditions should be prepared, as appropriate, This
table(s} should include bicavailability, peak concentration, time to peak, clearance, volume of
distribution, half-life, and renal clearance for healthy subjects, and each special population
including drug’s intended target population, where data exists. Also, if appropriate a plot that
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4. The sponsor should incorporate the following adverse-event/safety statement within the Adverse
Events/S/afefy section of the package insert, if the reviewing medical officer concurs. _

b
!
J

ey

| 1S/

—
Alfredo R. Sancho, Ph.D.
Pharmacologist/Pharmacokinetic Reviewer
Gastrointestinal and Coagulation Section
Radiopharmaceuticals and Medical Imaging Section
Division of Pharmaceutical Evaluation II

Office of Clinical Pharmacology and Biopharmaceutics

—

Concurrence:

( " ) R 4

E / ‘§7, e }_7‘,_1/9;

‘,‘ //"Iohn Hunt
b Team Leader, Pharmacokineticist
. Gastrointestina! and Coagulation Section
Division of Pharmaceutical Evaluation II
Office of Clinical Pharmacology and Biopharmaceutics

Cc: HFD-160 NDA 20-781 {1x); DIVFILE (1x); JOHNSON (1X); SANCHO (1X); HUNT (1X)
HFD-870 JHUNT (1x); MLCHEN (1x)
HFD-850 LLESKO
CDR Attn.; Barbars Murphy

Enclosures: {Click here and type number]

Atuachments

APPEARS THIS WAY
ON ORIGINAL
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Drug Name: Zofran Study Type: Pilot Study No.: C/94/010 Volume: 10/15

(Ondansetron) Zydis Pharmacokinetic Report No.: GCP/94/010 Pages: 46-237

Tablets Study

Title: A pilot study to investigate the release and absorption_of Ondansetron from 8 mg Zvdis

formulatjon.

Clinical Investigator: ' Analytical Investigator: _
 Clinical Site! | Analytical Site: Biokinetic Unit, Glaxo Evreux

T e e e France
Study Date/s: 06 June to 28 June 1994 Analysis Date/s: 22 June to 5 July 1994
Objectives

* To demonstrate that the use of the Ondansetron base rather than the hydrochloride dihydrate salt
did not affect the dissolution and rate of absorption of Ondansetron from the Zydis formulation.

* To evaluate the effect of dosing Zydis without water.
* To provide data for a power statement for future definitive bicequivalence studies.

Study Design

Single Dose: (Each subject received a single dose -of the same treatment- on three separate occasions
according to a random code)

¢ 8 mg Zofran tablet with 150 m! of water,

* 8mg Zydis tablet formulation with 150 ml of water for washdown.
* 8mg Zydis tablet formulation without water.
Details:

® Cross-over, open-iabel, randomized, three-way study.

® 72 hour washout interval between dosing occasion in the same volunteer.

Fasted: No food nor liquids from 24 hours prior to treatment
Pre-Dose Food Intake: 200 ml of water on rising
Post-Dose Fasting Period: No food nor liquid intake until 4 hours after treatment

Note/s: Volunteers will remain semi-recumbent Jor 2 howrs after dosing.
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Subjects: Six healthy human male volunteers of any ethnic origin.

Inclusion criteria:

“Healthy” male volunteers.
¢ Between the ages of 18 and 50.
* Negative HBs antigen and HC antibody.

® Free from significant cardiac, puimonary, gastrointestinal, hepatic, renal, hematological,
neurological, and psychiatric diseases as determined by acquired medical history,
physical examination, and screening laboratory results. :

¢  Written and signed informed consent.

Exclusion criteria:

* Participants in another study within the previous 3 months.

* Blood donations of at least 450 ml within the previous 3 months.
* History of drug allergies.

* History of drug and/or alcohol abuse.

*® Subjects who drink more than 4 units of alcohol per day.

* Smoking more than 15 cigarettes or 3 cigar/pipes per day.

Withdraw Criteria:

¢ Clinically significant adverse effects of the study drug.

¢ Clinically significant abnormalities of laboratory test resuits.

* Clinically significant intercurrent illness.

e Subjects not wishing to continue with the study for any reason.

Group: Species: Total No.:
Healthy subjects  Homo sapiens sapiens 6

Males:  Weight: Age: Females: Weight: Age:
6 - NA - 18-40| -9 N/A N/A

Group: Dose:  Dosage Form: Strength: Lot No.:
Treatment A 8mg Zofran tablets 8 mp Ondansetron ~ B0293MD

Group: Dose:  Dosage Form: Strength: Lot No.:

AT
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Treamment B 8 mg Zydis tablets 8 mg Ondansetron ~ 1096-4AFD077*
*NOT in marketable form.

Group: Dose:  Dosage Form:  Strength: Lot No.:

Treatment C 8§mg Zydis tablets 8 mg Ondansetron ~ 1096-4AFD077*
*NOT in marketable form.

Safety

Prior to each treatment, each of the volunteers had the following procedures done: a 12-lead ECG,
blood pressure, pulse rate, and laboratory test (including hematology, biochemistry, and urinalysis).
Study Stopping Rules were not considered applicable in this protocol.

PK/PD Sampling Time Points
Body Fluids:

Blood: Hematology and biochemistry pre and post study analysis. Blood samples of 7 ml
were taken from each subject prior to dosing and at 20, 40, 60, 80, 100 minutes, and at 2,
2.5,3,3.5,4,5,6,7, 8,9, and 10 hours post-dose. Total blood loss due to sampling will be
380 ml per patient.

Urine: Urinalysis pre and post study.

Note/s: Blood samples of 7 mi will be cenirifuged (1300 G for 10 minutes) and at least 2 mi of plasma will be
used for the assays. The plasma samples were Placed in individually labeled polypropylene vials and kept in
dry ice (-180C) during transportation to Glaxo France, where they were assayed

*  PK Analytical Method/s

Purpose/s: PK parameters were derived from each subject' from the plasma Ondansetron
concentration. The maximum measured plasma Ondansetron concentration (Cmax); the time of the
sample in which Cmax was measured (tyqy); the terminal elimination rate constant for Ondansetron
in plasma (A2) and the corresponding terminal plasma half-life (t1/2); and, the area of the curve of
plasma Ondansetron concentration versus time, extrapolated to infinite time (AUCy).

Method/s: * Ondansetron plasma’ concentrations were determined u;ing[_“" o “—}
T Yrhe limit of quantification from a 1 ml plasma sample was_ .

Pharmacokinetic Parameter Analysis: The terminal elimination rate constant was determined by
linear least regression using logarithmically transformed points in the terminal phase. The number
of points included in the terminal phase were determined by inspection of a log-linear piot of

Ondansetron concentration against time., All analyses were performed using PCNONLIN, Model
202, Version 4.0. No formal statistical analysis was carried out.
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Results
1. Demographic data (Expressed in means and/or ranges):

Group Gender | No. | Age (yr) Weight (kg) | Alcohol Smoking
Intake/week status
“Healthy” Males 6 312 79.0 15.2 alcohoi-units 1
Homo sapiens sapiens 28-34 67.7-88.6

2. Dietary Intake: No food nor water from at least 24 hrs (over-night) prior to dosing and no food
until 4 hrs after dosing. Subjects were allowed 200 ml of water on rising.

3. Body Fluid Concentrations:

A. Plasma
Group Dcﬂgg Caax Eg/_ml) AUCm(nJg.h/mI) taax (hr) ty (hr)
Trt. A | 8 mg Zofran Tablet ~—A&do | 1251 13 | 337
Tr.B | 8 mg Zydis wiwater ‘f_ »s T TIea 12T EXTI
Tr.C | 8 mg Zydis w/o water 238 | 1520 116 | 365 —\‘

B. Urine: No data was provided by the sponsor in the submission.

4. Safety

No adverse events related to the drug presented themselves during the study. No subjects
were withdrawn during the study. One subject had a “panic-attack” and reported as a adverse effect
during the treatment regimen with Zofran tablet and water.

Discussion

Ondansetron, based on the limited safety results submitted, seems to be well tolerated by the

subjects in which it was tested (healthy adult hbuman males under fasting conditions and no special
diet).

The sponsor provided adequaté information on the assay system used and the quality control
procedures followed to asses sensitivity and reproducibility of Ondansetron piasma concentration
measurements. According to the information submitted by the sponsor, the blood sampling time
deviations were within =1 minute of the prescribed time point.

The sponsor did not submit the pharmacokinetic parameter AUC,, (Area Under the Curve)
for 0 to the final measurement time point. The AUC submitted was an extrapolated value of 0 to
infinity.
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The results presented in this pilot study tend to suggest that a higher exposure to
Ondansetron occurs from the Zydis tablet without water formulation as compared to the Zofran
tablet with water, when the AUC, parameter is compared (152.0 ng.hr/ml and 125.1 ng.hr/ml,
respectively). The increased Ondansetron exposure from the Zydis tablet may be due to an increased
rate of absorption from this tablet as compared to the conventional Zofran tablet. This increased
exposure to Ondansetron from Zydis tablets is further enhanced with the presence of co-
administered water, as shown by the comparison of the AUC,, parameter (160.1 ng.hr/ml versus
125.1 ng.hr/ml, and 152.0 ng.hr/ml). The presence of water co-administered with Zydis is also noted
by the slight decrease of t,,, over that of Zofran and Zydis without water (1.2 hr versus 1.3 hr, and
1.6 hr). There is also a slightly greater and more variable “lag-time” with the Zydis without water as
compared to the Zydis with water when comparing the individual “plasma-concentration-versus-
time” profiles shown in Figures 3-4, volume 10, pages 75-76. This increased “lag-time” and

* ‘variability of exposure can be attributed to the Ondansetron plasma concentration measurements of

two out of six subjects involved in this pilot study, that is subjects 3 and 5.

Great intersubject variability was evident when not only observing the plot of each
individual subject data (e.g. Ondansetron Concentration in Plasma (ng/m1) versus Time (hr) shown
in appendix 6, volume 10 of this submission), but also by comparing the means (and their respective
13D and their respective ranges) of the calculated pharmacokinetic parameters across each of the
three treatment groups. Some subjects demonstrated an increased AUC, hence maybe a jower
elimination rate constant, while other subjects had greater peak plasma concentrations. Furthermore,
while all subjects reached tg,, Within the first two hours (i.e 1.2, 1.3, and 1.6 hr respectively) after
dosing, the calculated AUC, for each individual varied greatly (ie 125.1, 152.0, and 160.1 ng.hr/ml
respectively), that is up to a 25% difference between the highest and lowest AUCy, mean value.

Reviewer’s Conclusions

= Ondansetron seems to be well tolerated among healthy subjects under fasting conditions and
without special diets, for there were no reported adverse events.

= The tyy for Ondansetron is slightly longer when Zydis tablet is given without water, than when
given with water (1.3, 1.2, and 1.6 hr, respectively). .

= In this pilot study the Zydis tablet formulation is 21 to 28% more bioavailable as compared to
Zofran tablet formulation (125, 160, and 152 ng.br/ml, respectively). ‘

= There seems to be higher intersubject variability in Ondansetron absorption and elimination
when given in the Zydis tablet without water formulation as compared to Zofran tablet with
water formulation. This intersubject variability is further increased with the co-administration
of Zydis with water. -

= It is not clear if the Zydis tablet formulations used in this pilot study is the to-be-marketed
formulation.

APPEARS THIS wAY
ON ORIGINAL
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Drug Name: Zofran Study Type: Study No.: 517/410 Volume 10/15

(Ondansetron) Zydis Bioequivalence Pivotal Report No.: UCP/95/053 Pages: 239-297
Tablets

Title: An Evaluation of Relative Bioavailability of Ondansetron from an 8 mg Zvdis formulation and
an 8 mg Zofran tablet. (Sponsor’s Report UCP/95/053)

[ » S T T T ey [} .

Clinical Investigator: e Analytical Investigator:

Cliical Site:” " 7777777 777 Analytical Site: Clinical Pharmacology
S . Department, Glaxo Inc., Research Park,
T North Carolina, USA

Study Date/s: 11 Feb 95 to 11 Mar 95 Analysis Date/s: N/A

Objectives

® To assess bioavailability of Ondansetron § mg from a Zydis formulation taken without water
relative to 8 mg conventional Zofran tablet.

* To assess the effect of water on bioavailabilit& of Ondansetron from the Zydis formulation
relative to Zydis without water.

Study Design
Single Dose: (one of the following per volunteer per occasion, on three separate occasions.)
* Treatment A - 8 mg Zofran tablet with 150 ml of water.
® Treatment B - 8mg Zvdis tablet formulation without water.
® Treatment C - 8mg Zydis tablet formulation with 150 m! of water for washdown,
Details:
® Three-way crossover, open-label, randomized, single centre study.
® 3-7days washout interval between dosing occasion in the same volunteer.

Fasted: 8hrs prior to dosing | Pre-Dose Food Intake: water | Post-Dose Fasting Period: N/A

Food Study: N/A FDA High Fat Breakfast: N/A | Others: No food nor liquids
until after 5 hrs post-dosing
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Subjects: 24 human healthy subjects of any ethnic origin.

Inclusion Criteria:

Healthy subjects (male or female volunteers).
Aged between 18 and 40 years.

Free from significant health problems as determined by history, physical examination,
and laboratory screens.

Available to complete the study.
Negative hepatitis B and HIV tests.

" Give written, informed consent.

Exclusion Criteria:

Withdraw Criteria:

Those who have participated in a study within the previous 30 days.
Those who have donated 450 m] blood or more within the previous 3 months.

Those who have a history of drug allergy which contraindicates their participation in the
study.

Those who have received a regular course of medication, including over-the-counter
preparations and birth control medications, during the seven days prior to the initial drug
administration or who will have difficulty of abstaining from any medication until they
are discharged from the study.

Those with a positive urine screen for drugs of abuse, or history of or current abuse of
any drug substitute.

Weigh outside 15% of ideal body weight as indicated in the standard height and weight
tables.

Those who have nat abstained from tabacco use for at least two months prior to
enroliment in the study and who will have difficulty abstaining from tabacco use for the
duration of the study. ’

Those with a history of clinically significant alcohol or drug abuse as patterns of alcohol
intake consistent with disruption of normal function in society.

No withdraw criteria were included in either the protocol nor in the Report of the data
submitted in this submission.

Group;

Healthy subjects Homo sapiens sapiens 24

Species: Total No.:
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Males:  Weight: Age (yr.): Females:  Weight: Age (yr.):
12 N/A 18 - 40 years 12 N/A 18 - 40 years

The clinical supplies used in this study were supplied by Glaxo Canada Inc. and were of the

same grade as the marketable product. The supplies were distributed in each of the treatment groups
as follows:

Group: Dose:  Dosage Form: Strength: Expiration Date: Lot No.-
Treatment A 8 mg Zofran tablet 8 mg Ondansetron 30 Nov. 96 B0293MD
Group:. - Dose:  Dosage Form: . Strength: Expiration Date: Lot No.
Treatment B 8mg Zydis tablet 8 mg Ondansetron 03 Nov. 96 94J020C
Group: Dose:  Dosage Form: Strength: Expiration Date: Lot No.:
Treatmnent C Bmg Zydis tablet 8 mg Ondansetron 03 Nov. 96 94J020C
Safety

Prior to each treatment, each of the subjects had the following procedures done: a 12-lead ECG,

~ blood pressure, oral temperature, respiratory rate, pulse rate, and laboratory test (including

hematology, biochemistry, and urinalysis). Female subjects will also have a scrum beta HCG
Pregnancy test. There were no “Study Stopping Rules” in this protocol.

PK/PD Sampling Time Points
Body Fluids: .

Blood: Venipuncture using a red top Vacutainer with no anticoagulant was used to obtain 7
ml of blood at each sampling time point. Samples were collected from each subject prior to
dosing and at 20, 40, 60 minutes and 15,2,2.5,3,4,6,7, 8, 10, 12, 16, and 24 hours after

cach treatment. (Standard meals will be provided at 5 hrs and between 10 and 12 hrs post-
_ dosing.)

Urine: Standard Uripalysis tésting was done on all urine samples collected from each
subject. - :

Note/s: Blood sampies used for pharmacokinetic analysis were allowed to stand at room femperature for 30
to 60 minutes o allow for clotting. Blood samples were centrifuged at 1500 G for 15 minutes. A minimum of2

ml of serum was transferred to each  polypropylene storage tube. Samples were stored in Jreezer set at -18 oC
or lower unti! transferred 1o” o ' | '

—
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PK Analytical Method/s

Purpose/s: To measure the leve] of Ondansetron present in each blood sample taken at distinct time
points from each subject.

Method/s: Serum concentrations of Ondansetron was measured by’

“samples was < 8.0% and inter-day accuracy ranged from 100% to 103% of nominal. Calibration

curves resulted in correlation coefficients of > 0.99 over the standard concentration range ofi )
s> Tesulic

\
R —

Pharmacokinetic Parameter Analysis: The terminal elimination rate constant will be estimated by
linear regression of logarithmically transformed concentration versus time data in the terminal phase.

each subject from the serum Ondansetron concentration-time data:
® The maximum measured serum Ondansetron concentration (Cmax);
¢ The time of the sample in which Cmax was measured (tyq1);

® The terminal elimination rate constant for Ondansetron in serum (Az) and the corresponding
terminal serum half-life (t19); and,

* The area under the curve of serum Ondansetron concentration versus time, extrapolated to
infinity (AUC,,). :

Results
1. Demographic data:
Group No.  Gender Age(yr.)  Height (cm)  Weight (kg)
Healthy 25 | 12-M & 13-F mean 27 167.89 66.8
range 1838 61.0-70.1 52.4-83.7

The subjects involved in this study included 16 non-smokers, 9 former tobacco users, none
were current users. The sponsor defines a 1 unit of Alcohol intake as a Ibottle (12 o0z) of beer, or 1
glass (4 oz) of wine, or as 1 shot (1-172 oz} of liquor. In this study the alcohol consumption per week
varied from 0 up to 6 units per week per subject, with a mean alcohol unit consumption of 2..

2. Dietary Intake: No food nor liquids from at least 8 hrs (over-night) prior to dosing and no food
until 5 hrs after dosing. Subjects were allowed 200 ml of water at rising.

3. Body Fluid Concentrations:

BN

) Inter-day precision based on quality control

4

B " ‘Plasma ) T

Group Dosage Cmax (ng/mli) AUCq (ng.hr/ml) tmax (hr)  typ (hr)

TreatmentA 8 mg Zofran w/ 150 32.0£10.] 204 £33.2 2152063 4.3640.89
ml of water

Treatmenm B 8 mg Zydis w/o 318194 204 +33.6 2.0820.52  3.8940.93

water

Treatment C & mg Zvdis w/ 150 33.7113.3 206 1342 2.0220.77 3.80 1097

mi of water
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Safety

Although the sponsor states that there were no “serious” adverse effects, 16 of 24 subjects
reported some level of adverse effect, such as headache, dizziness, and tiredness. In addition to
these 16 subjects, one subjects (Subject #107: 34, year old Caucasian/white female, 129.4 Ib., 65.0
cm, “small” body frame, “former” smoker, and an alcoholic intake of “l unit per week™) was
withdrawn from the study due to severe “stomach ache”, which was considered to be non-related to
the drug given (8 mg Zydis tablet with 150 ml of water). This subject was replaced by another
subject who was assigned the same random code.

-The sponsor states that, overall.no significant changes occurred in the laboratory values nor
in the vital sign parameters used to monitor the subjects prior, during, and after each of the dosing
treatments.

Discussion
A total of 16 adverse events were reported across all three treatments, out of a total of 25
subjects. The incidence of adverse events was similar between Treatment A (8 mg Zofran with 150

of water) reported adverse events. These adverse events, in all three treatments, were classified as
“mild in nature” by the sponsor. The most frequent adverse event across all three treatments was
headache which was reported by one subject during Treatment A, two subjects during Treatment B,
and six subjects during Treatment C (8 mg Zydis with 150 m] of water),

No drug-related (as defined by the sponsor) adverse events were reported by more than one
subject during Treatment A or Treatment B. During Treatment C (8 mg Zydis with 150 ml of water),
the most frequently reported drug-related adverse event was headaches (4 subjects) followed by
dizziness and tiredness (3 subjects each). The most serious adverse event was reported by Subject 7
(ID #107) who withdrew after the first dosage of Treatment C due to stomach ache.

One of the objectives of this study was to determine the bioavailability of Ondansetron 8 mg
Zydis formulation taken without water (Treatment B) relative to Ondansetron 8 mg Zofran with 150
ml of water (Treatment A), both when administered orally to healthy adult, males and females,
subjects. The geometric least Squares mean ratio (B/A) between treatments B and A for AUCy is
1.03, with a 90% confidence interval (CI) of 0.99 to 1.08; for Cax the ratio is 1.03 with a 90% CI of
0.98 to 1.09. These results indicate that the two formulations are bioequivalent. The other objective
of this study was to determine the bioavailability of Ondansetron § mg Zydis formulation taken with
water (Treatment C) relative to Ondansetron 8 mg Zydis taken without water (Treatment B). The
geometric least squares mean ratio (C/B) between treatments C and B for AUC is 1.02 with a 90%
Cl of 0.97 to 1.07; for Caax it is 1.07 with a 90% CI of 1.02 to 1.14. These results indicate that co-
administered water has no significant effect on the bicavailability of Ondansetron from Zydis
formulation when taken with water relative to without water. The statistical analysis of the selected
pharmacokinetic parameters (AUCco, Craxs tmas, and U12) is summarized in the following table:
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Treatment A Treatment B Treatment C
8 mg Zofran B/A 8 mg Zydis C/B 8 mg Zydis C/A
tablet w/150ml tablet w/o water tablet w/150m!
of water of water
AUC, Mean 204 204 Z_QQ L
ng.hr/m!  Range ) 5 ..., o
25D 332 336 342
cv 71 72 74
95% ClI 194 -215 194 -215 195-217
" Mean ‘1.03 1.02 1.01
Ratio
90% Cl 0.99-1.08 0.97-1.07 0.97-1.06
p-value 0.9966 0.8506 0.8507
Cou Mean 320 _ 31,8 _33.7 .
ng/ml  Range N S )
5D 10.1 94 13.3
cv 30.1 28.5 332
95% Cl 30.1-34.1 29.9-33.8 31.6-35.8
Mean 1.03 1.07 0.96
Ratio
90% Cl! 0.98-1.09 1.02-1.14 0.91.1.01
p-value 0.8769 0.1991 0.2583
ten Mean 213 208 r..m
hr Range T L. (G
25D 0.63 7052 ~0.77
cv 29.7 252 382
95% Ci 1.0-4.0 1.8.2.3 1.8-2.3
ts Mean —— 436 f“3-8~2q~— —a80
hr Range ' ) e \ o
45D 77089 0.93 T0.97
cv 201 ° 233 24.8
95% Ci 4.08-4.65 5.65-4.16 3.56-4.06
Mean 0.92 0.87 1.05
Ratio
90% Ct 0.87-0.97 0.82-0.93 0.95-1.11
p-value 0.0186 06119 0.0049

Treatment C (8 mg Zydis with 150 m} of water) when compared to the other two treatments
higher degree of intersubject variability or
but a narrower range for t,;. Nevertheless all three treatments

rmined through the 2 one-sided test for Caws AUC, tog, and t;p.

(A and B), has a higher incidence of adverse events and a
wider ranges for Cp,, AUC and Tax,
demonstrate bioequivalency as dete
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Reviewer’s Conclusions

= The Ondansetron 8 mg Zydis tablets taken without water (Treatment B) or with water

(Treatment C) are shown to be equivalent in C,, and AUCqy compared to the approved
Ondansetron 8 mg Zofran tablet taken with 150 ml of water (Treatment A). The difference in
mean Tmax values for treatment B (Zydis without water) versus treatment A (Zofran with water)
is 0.05 hr or 3 minutes. The difference in mean Tmax values for Treatment C (Zydis with water)
versus treatment A (Zofran with water) is 0.11 hr or 6.6 minutes,

A total of 16 adverse events were reported across all three treatments, for a total of 25 subjects.
No serious adverse events nor deaths occurred during the study. Drug-related adverse events, as
defined by the sponsor, were headaches, dizziness, and tiredness. One subject withdrew
(Subject #7, ID #107) due to stomach ache after the first dosage of Treatment C (8 mg Zydis

- with 150 ml of water), which was not considered by the sponsor to be drug-related.

Although all three treatments seem to be relatively well tolerated, it should be noted that
Treatment C (8 mg Zydis with 150 m] of water) had twice as many adverse events reported (12)
as compared to Treatments A or B (5 and 6, respectively). Furthermore, the only subject that

When Treatment C (8 mg Zydis with 150 m] of water) is compared to either of the other two
treatments (A or B), it has slightly higher AUCy, mean value {206 ng.hr/ml), greater AUC,,
Standard Deviation (+74 ng.hr/ml), and an AUCq larger range {  hghr/ml). This same
group also demonstrate a slightly higher Co,, mean value (33.7 ng/ml) with a greater Standard
Deviation (+13.3) and a larger range ( Ing/ml). While the median for this treatment

Nt

group is the same as for the other treatment groups, the arithmetic mean is shorter (2.02 hr),
the Standard Deviation is greater (0.77 hr) and the range is larger ( %), Finally, the

iz mean value is shorter (3.80 hr), its range is smaller { —__ jr), but its Standard
Deviation is greater (0.97 hr).

Although the administration of 8 mg Zydis with 150 ml of water (Treatment C) seems to not
have any significant effect on the bioavailability of Ondansetron as compared to Treatment B,

there is a higher incidence of adverse events and higher degree of intersubject of variability
within this treatment group.

APPEARS THIS WAY
- ON ORIGINAL
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Drug Name: Zofran ~ Study Type: Pivotal Study No.: 032X-01 Volume: 11/15

(Ondansetron) Zydis Bioequivalence Study  Report No.: JJB/96/001 Pages: 297 - 499
Tablets Il

Title: An Evaluation of Bioequivalency of the Ondansetrop Zvdis 4 mg Tablet and the Zofran 4 mg
Tabjet. .

Clinical Investigator ) Analytical Investigator{ _ T
‘Clinical Site; "_-:_mﬁju—w*— _)Analytical Site: Nihon Gurakuso KK {Glaxo

Japan], Ibaragi-ken, Japan
Study Date/s: 00 Dec. 1994 to 00 Feb. 1995 Analysis Date/s: 00 Dec. 1994 to 00 Feb. 1995

Objective

* To examine the bioequivalence of 4 mg tablets of GG032 (Zofran tablet, Ondansetron
hydrochloride) and 4 mg troches of GG032X (Zydis tablet, Ondansetron base).

Study Design

Single Dose: (Each subject received a single dose of each treatment on two separate occasions according to
a random code,)

e 4 mg Zofran t.ablct (GG032) with 150 ml of water.
* 4 mg Zydis tablet (GG032X) without water.

-

Details:
* Cross-over method (2 stages, 2 substances),

* Approximately 7 days washout interval between dosing occasion in the same volunteer.

Fasted: No food nor liquids from 21 hours prior to treatment
Pre-Dose Food intake: 200 ml of water on rising
Post-Dose Fasting Period: No food nor liquid intake until 4.5 hours after treatment

Note/s: Subjects need to abstain JSrom alcohol and smoking from 21 hours prior 1o treatment.
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Subjects:
Inclusion Criteria:

¢ “Healthy” male volunteers.
e  Between the ages of 20 and 30.
®  Written and signed informed consent.

Exclusion Criteria:

® Not included in the submission.

Withdraw Criteria:

¢ Not included in the submission.

Group: Species: Total No.:
Healthy subjects  Homo sapiens sapiens 30
Males:  Weightt  Age:  Females: Weight:  Age:
30 N/A 20-30 N/A N/A N/A
Group: Dose:  Dosage Form: Strength: Lot No.:
GG032 w/150 ml of water 4 mg Zofrap tablets 4 mg Ondansetron ~ 4C152A
Group: Dose:  Dosage Form: Strength: Lot No.:
GGO032X wio water 4mg Zydis tablets 4 mg Ondansetron ~ 94J030B
Safety

Prior to each treatment, each of the subjects will have the followin
tests (including hematology, urinalysis, and biochemistry), blood

temperature.

Body Fluids:
Blood:

10 ml of whole blood prior to admini

- PK/PD Sampling Time Points

hours after treatmeant, for a total of 12 time points.

Urine: Pre and Post study collection and urinalysis.

Date & Time printed:29-06-98, 10:54 AM
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pressure, pulse rate, and body

A venoject heparin-treated vacuum tube for collecting blood is to be used to collect
stration, and 0.5, 1, 1.5, 2,3,4,6,8,10, 12, and 24
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PK Analytical Method/s

Purpose/s: To obtain the plasma Ondansetron concentrations at each time point so to calculate the
desired PK parameters.
Method/s; =TT e o

o — < —————— e -

! —_ - J

liiiannacokinetic Parameter Analysis: Analysis of variance (o = 0.05-0.10) and degree of
accuracy (minimum detected difference 4, power of test 1-B, confidence interval 8, number of

examples required in each group n) will be investigated using Cq,, and AUC in accordance with the
method described by Ejima er al In “Analysis in relation to bioequivalence studies.” The

- pharmacokinetic parameters to be calculated will be the maximum plasma concentration (Cax), the

area under the plasma concentration-time curve (AUC), the mean retention time (MRT), and any
changes in plasma concentration. :

Results
1. Demographic data:
Group Gender No. _Age(yr)  Height (cm) Weight (kg)
“Healthy" Males 30 245 171.1 64.4
Homo sapiens sapiens 20-30 162.1-187.2 52.5-95.0

2. Dietary Intake: No food nor water from at least 21 hours (over-night) prior to dosing and no
food until 4.5 hours after dosing. Subjects allowed 200 ml of water on rising.

3. Body Fluid Concentrations:

A. Plastha
Group Con ) AUC,, tmax tin
ng/ml) (ng/mi-hr) (hr) {hr)
4 mg Zofran tablet | 12.59:5.83 | 88.6455.56 | 2.1620.71 4312217
(GG032) [ ,
4 mg Zydis tablet [ 15.501574 | 89.61237.34 [ 2412082 | 449£1.86 |
(GG302X) | o

B. Urine: Collected urine was used to run urinalysis on each of the subjects.
4. Safety

No clinical symptoms were observed during the study. Results from laboratory tests
demonstrated a slightly elevated GPT in two subjects (Subjects § and 6), 24 hours after -
administration in stage 1 (GGO032, 4 mg Zofran tablet), Slightly elevated uric acid levels were
observed in one subject. 24 hours after administration in stage 2 (GG032X, 4 mg Zydis tablet).
Subject #13 drop-out of the study during stage 2 (GG032X, 4 mg Zydis tablet) due to influenza.
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EXCLUSIVITY SUMMARY for NDA # _20-781  SUPPL # 3/

Zofran ODT Orally Disiptegrating Tablet
Trade Name c ﬁtmﬁe £ %  (ondansetron)

Applicant Name Glaxouellcome . HFD-180_
Approval Date

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all ori applications, but only for certain
supplemenm Complete Parts II and III of this Bxclusivity Summary only if you answer

*yes" to one or more of the following questions about the submission.

a) Is it an original NDA?
) YES I x! NO/__1

b) I5 it an effectiveness supplement?
| YBS /__/ NO/x I
If yes, what type? (SE1, SE2, etc.)

c) Did it require the review of clinical data other than to support a safety claim or
¢ in labeling related to safety? (If it required review only of bioavailability

chang
or bioequivalence data, answer *no.")
YBS/ [/ NO/x /

If your answer is "no no" because you belicve the study is a bioavailab Vmsmdyand
ioa

e s Rasous for disASreEiag with any o *‘"‘.L’mmi“‘”ﬁ‘éi;

our reasons for nts

thatthcsti';dywasnotsirnplyabioavaxl».billtysti‘.g"lm= P

gﬂ':twis'e;ass lement, th&cchangedcuni thitatii' itrti;i:l
supp or claim

clinical data:

Form OGD-011347 Revised 8/7/95; edimd 8/8/95
cc: Original NDA Division File  HFD-85 Mary Amn Holovac
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d) Did the applicant request exclusivity?
YBS/ [/ NO/yx [/

If the answer to (d) is "yes,” how many ycars of exclusivity did the applicant

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO
DPIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

»

2. Has a product with the same active ingredient(s), dosage form, route of
administration, and dosing schedule previously been approved by FDA for the same use?

YBS/ | NOI/x/

If yes, NDA # Prug Name,

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8.

-3, Is this drug product or indication a DESI upgrade?

YES/_ | NO/__/

—

[F THE ANSWER TO QUESTION 3 IS "YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8 (even if a study was required for the upgrade).

APPEARS THIS WAY
ON ORIGINAL

Page 2
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PART I Wmmmmm
(Answer either #1 or #2, as appropriate)

1.  Single active ingredient product.
Has FDA previously approved under section 505 of the Act any drug roduct co:
Y

the same active moiety as the drug under consideration? Answer "yes" if the active moiety
(including other esterified forms, salts, complexes, chelates or clathrates) has been
previously approved, but this form of the active moiety, ¢.g., this particular
ester or salt (including salts hydrogen or coordination bo or other non-covalent
derivative (such as a complex, , or clathrate) has not been approved. Answer "po®
if the compound requires metabolic conversion (other than deesterification of an esterified
form of the drug) to produce an already approved active moiety.

YES/x! NO/I__I

If “yes,” ved the activi jety, and, if
m&: theideanl)jiy#%. approved drug product(s) containing th ¢ mojety, an

NDA #.20-007 2 fron (pndansetron Hed) T riyec o
NDA # X0 - 107 Zpg'gcu'\ ‘owdaV\Se-“H—Ol\-‘ H@)Ta,ble;}fb
NDA #

2.  Combination product.

If the product contains more than one active moiety (as defined in Part I, #1), has FDA
previously g)eproved an spplication under section 505 containing any one of the active
moieties in the drug product? If, for exa.n?le. the combination contains one never-before-
approved active moiety and one previous g _l%proved active moiety, answer "yes.” (An
active moiety that is marketed under an monograph, but that was never approved
under an NDA, is considered not previously approved.) :

YBS/ | NO/__/

If - ’I . . if
yes midﬁ‘%- approved drug product(s) containing the active moiety and

NDA #
NDA #
NDA #

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART Il IS "NO," GO DIRECTLY TO
THE SIGNATURE BLOCES ON PAGE 8. IF "YES," GO TO PART IIL

Page 3
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To for three years of exclusivity. ap lication or %plemcnt must contain “reports of

cal investigations (other bility studies essential to the approval of the
heatmn and oondueted b the apg section should be eompleted only

if the answer to PART I, Question lor 2
1. Does the application contain reports of clinical invesﬁgaﬂons? (The Agency interprets
*clinical investigations" to mean investlgauons conducted on humans other than
bxoavailabﬂxtgr studies.) If the agghution v‘ﬁnﬁons only Iy vinue of
a right of relt erence to clinical tions innnother on, answer “yes,” then
skip to question 3(a). If the answer to 3(a) is "yes" for investigation | referred to in

anothcr application, do not complete 1 remainder of summary for that investigation.
YBS /_{/ NO/ X/

IF *NO," GU DIRECTLY TO THE SIGNATURE BLOEKS ON PAGE 8.

2. A clinical investigation is vessential to the approval” if the Agency could not have
approved the apphcaﬁon or sup lement without relying on that investigation. Thus, the

vesugauon is n?t li?avﬁlgg l)fm ci}ilmc?l invest:ganon is to
ement O 8 hcatlon of previous oV lications (i.c. "
inﬁ)po tion trials, such as b ofvailab 4 ﬁ aﬁx

provide a basis for approval as an ANDA or 505(b)(‘2) licauon bemuse of wim is
already known about a previously mved produr:? or2
stndxes (other than those o by the apphcant or oﬂ::r Subhcly
available data that i y wou.ld have been sufficient m

application, without reference to the clinical investigation sub: the apphcauon.

Forthepurposesofﬂnssectionismdwswmpaﬂngtwopmductswtththesamc

ingredient(s) are considered to be bioavailability studies

(a) Inhghtof mvmusl approved applications, is a clinical in n(erthcr
' N ylicant or av:.{t.’&blc from some other source
pubhshedlgmummssarytomportappmvalo licaﬁonor

YBS/__! NOI__/

APPEARS THIS way
ON ORIGINAL
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If "no," state the basis for your conclusion that & clinical trial is not necessary for
approval AND GO D Y TO SIGNATURE BLOCK ON PAGE 8:

Did the applicant submit a list of published studies relevant to the safety and

. effectivensss of this drug product and a statement that the publicly available data

would not independently support approval of the application?
YES /_/ NO/_ 1/

(1)  If the answer to 2(b) is "yes," do you gmonally know of any reason to
~ disagree with the applicant's conclusion? If not applicable, answer NO.

YES/__/ NO/_/

If yes, explain:

(2) If the answer to 2(b) is "no," arc you aware of published studics not
conducted or sponsored by the applicant or other publicly available data that
could indepeﬁoenﬂy demonstrate the safety and effectiveness of this drug
product?

YES/__/ NO/__I

If yes, explain:

If the answers to (b)(1) and (D)@2) were both *no," identify the clinical
investigations submitted in the application that are essential to the approval:

Investigation #1, Study # '
Investigation #2, Study #
quesﬂgaﬁon #3, Smdy #

APPEARS THIS WAY
ON ORIGINAL

Page 5



not duplicate the results of another investigation that was relied
on by the agerncy to demonstrate effectiveness of a gteviously o.p%r;\;ed drug product,
i.e., does not redemonstrate something the agency cons ders to have demonstrated in
an already approved application.

a) For each on identified as “essential to the roval,” has the investigation
been relied on by the agency to demonstrate the effectivensss of a previously
approved drug product? (If the investigation was relied on only to support the

ety of a previously approved drug, answer "no.")

Investigation #1 Yyes/ I  No/_{
Investigation #2 YES/__{ NO/__/
Investigation #3 ' YBS/ [/ . NO/__/

If you have answered *yes" for one or more investigations, idenitify each such
investigation and the NDA in which each was relied upon:

NDA # Study #
NDA # Study #
NDA # Study #

t)  For each investigation idenfificd s “essential to the approval,® does the
investigation duplicate the results of another investigation that was relied on by the
agency to support the effectiveness of a previously approved drug product?
Investigation #1 YES/__/ NO/__/
Investigation #2 YBS/__/ NO/__/
Investigation #3 _ YES/ |/ - NO/_{

If you have answered * es* for one or more investigati jops, identify the NDA in
whyich a similar invesﬁgzﬁonwas relied on:

NDA # ‘Study #
NDA # Study #
NDA # Stody #

APPEARS THIS WAY
ON ORIGINAL
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c) If the answers to 3(a) and 3(b) are no, jdentify each “new" investigation in the
application or supplement that is essential to the approval (i.c., the investigations
listed in #2{(c), iess any that are not *‘new"):

Investigation #_, Study #
Investigation #_, Study #
Investigation #_, Study #
To be eligible for exclusivity, a new investigation that is essential to approval must also
have been conducted or sponsored by the applicant. An inv jgation was "conducted or

sponsored by" the applicant if, before or the conduct of the inv on, 1) the
applicantwastpesponsowfthembnamcdin form FDA 1571 filed with the .

2) For each investigation identified in response to on 3(c): if the investigation
wascamcdr? out under an IND, was the applicant on the FDA 1571 as the
SpOonSo;

Investigation #1 |

!
IND#___ YES/_ /! NO/__/ Explain:__

-

Investigation #2 | :
IND#___ YBS/ _/ 1 NO/__/ Explaim:____
| . T

|
®) PoreachinvsﬁgaﬁonmtcaniedoﬂundcrmNDorforwhichﬂnappﬁeamm .

pot identified as the sponsor, did the licant certify that it or the applicant's
predecessor in interest provided support for the study? P
Investigation #1 ! !

YES /__/ Explain { NO/__/ Explain

—
!

APPEARS THIS WAY
ON ORIGINAL
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Investigation #2 !
YES/ [/ Explain ~ | NO/ _/ Explain

—

T

(¢) Notwithstanding an answer of “yes*" to (a) or g;), are there other reasons to belicve

t&aﬁthc plicant should not be credited with

*conducted or sponsored” the - |

studies may not be used as the basis for exclusivity. However,
if all rights to the drug are purchased (pot just studies on the drug), the applicant

may be considered to have sponsored or conducted the
conducted by its predecessor in interest.)

studies sponsored

YBS/_/ NO/___
If yes, explain:
.507&2' OFFfrcer
d

, 0 ﬁ o

" Signature of Division Director

APPEARS THIS WAY
ON ORIGINAL

cc: Original NDA Division File  HFD-85 Mary Ann Holovac
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NDA 20-781

PATENT INFORMATION
for

ZOFRAN’ {ondansetron) Zydis® Tablet

Product of
Glaxo Wellcome Inc.

Research Triangle Park, NC 27709

The following is provided in accord with the Drug Price Competition and Patent Term

Restoration Act of 1984:

Trade Name:
Active Ingredient:
Patent Number:

Expiration Date:

Type of Patent:

Name of Patent Owner:

U.S. Agent:

ZOFRAN’ Zydis® Tablet
Ondansetron
5,578,628

June 24, 2006 (GATT Extended - a Certificate of Correction
has been filed with the USPTO to correct the expiration
date listed on the face of this patent)

Method of Use in treating nausea and vomiting
GLAXO WELLCOME Inc.

David J. Levy, Ph.D.

Patent Counsel

Glaxo Wellcome Inc.

5 Moore Drive

P.0. Box 13398

Research Triangle Park, North Carolina 27709

The undersigned declares that Patent No. 5,578,628 covers the method of use of
ondansetron in treating nausea and vomiting. This product is the subject of this
application for which approval is being sought.

By:% 7: %

Datc:_%gae. (9% 2

Robert T. Hrubiec, Ph.D.
Registered Patent Agent
Glaxo Wellcome Inc.
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NDA 20-781

PATENT INFORMATION
for

ZOFRAN® {ondansetron) Zydis® Tablet

Product of
Glaxo Wellcome Inc.

Research Triangle Park, NC 27709

The following is provided in accord with the Drug Price Competition and Patent Term

Restoration Act of 1984:

Trade Name:
Active Ingredient:
Patent Number:
Expiration Date:

Type of Patent:

Name of Patent Owner:

U.S. Agent:

The undersigned declares that Patent No. 4,695,578 covers the formulation, composition
andfor method of use of ondansetron in treating nausea and vomiting. This product is the

ZOFRAN® Zydis® Tablet

Ondansetron

4,695,578

June 25, 2005

Drug Substance, Drug Product, and Method of Use
GLAXO WELLCOME Inc.

David J. Levy, Ph.D.

Patent Counsel

Glaxo Wellcome Inc.

5 Moore Drive

P.0. Box 13398

Research Triangle Park, North Carolina 27709

subject of this application for which approval is being sought.

Date: /74:1 '?dl. /797

By: m Té/(év:

Robert T. Hrubieg, Ph.D.
Registered Patent Agent
Glaxo Wellcome inc.



NDA 20-781

PATENT INFORMATION
for

ZOFRAN® (ondansetron) Zydis® Tablet

Product of
Glaxo Wellcome Inc.

Research Triangle Park, NC 27709

The following is provided in accord with the Drug Price Competition and Patent Term

Restoration Act of 1984:

Trade Némc:
Active lngfcdicnt:
Patent Number:
Expiration Date:

Type of Patent:

Name of Patent Owner:

U.S. Agent:

ZOFRAN® Zydis® Tablet

Ondansetron

4,753,789

June 24, 2006

Method of Use - Relief of nausea and vomiting
GLAXO WELLCOME Inc.

David J. Levy, Ph.D.

Patent Counsel

Glaxo Wellicome Inc.

5 Moore Drive

P.O. Box 13398 ‘
Research Triangie Park, North Carolina 27709

The undersigned declares that Patent No. 4,753,789 covers the method of using
ondansetron in treating nausea and vomiting. This product is the subject of this
application for which approval is being sought :

Datc:% ) 1732

o0 10

Robert T. Hrubiec, Ph.D.
Registered Patent Agent
Glaxo Wellcome Inc.



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER: 20-781
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MEMORANDUM OF MEETING MINUTES

Meeting Date: August 20, 1997
Time: 10:00 am - 10:30 am
Location: Conference Room 6B-45

Application: NDA 20-781
Zofran (ondansetron) Zydis Tablets

Type of Meeting:  Filing

Meeting Chair: Kati Johnson, Supervisor, Project Management Staff
Meeting Recorder: Kati Johnson

FDA Attendees, titles, and Office/Division:

Dr. Robert Prizont, Acting GI Team Leader

Dr. Hugo Gallo-Torres, Medical Reviewer

Dr. Jasti Choudary, Pharmacology Team Leader
Dr. Gerald Young, Pharmacology Reviewer

Dr. Lydia Kaus, Biopharmaceutics Team Leader

Background:

Zofran is available in an injection formulation for the prevention of chemotherapy induced emesis
and for the prevention of postoperative nausea and vomiting. Zofran is available orally as tablet
and solution formulations for these indications, and is also approved for the prevention of
radiation induced emesis. The firm has submitted this application to market an oral (freeze-dried)
tablet which rapidly disintegrates when placed on top of the tongue. Demonstration of safety and
efficacy will be based on bioequivalence to the currently approved 4 and 8 mg oral tablets.

Meeting Objectives:

1. Determine whether the application will be filed.
2. Determine whether any additional information should be requested from the firm.

Discussion Points (bullet format):

1. Clinical-Although the firm submitted results from a clinical study conducted in Japan
(comparing efficacy between the approved tablet and the proposed Zydis formulation), it is
not the basis for approval, nor do they plan to mention the study in the proposed package
insert. Dr. Gallo-Torres, reviewing Medical Officer, stated that he would probably not
review the study unless it was deemed necessary by the Biopharmaceutics reviewer.



!l."'F A

Meeting Minutes
Page 2

2. Pharmacology- There are preclinical study reports which will be reviewed.

3. Chemistry-The application appears reviewable. Two issues which were raised involve the
firm’s request for a waiver of the requirement under 21 CFR 206.7(b)(1) to imprint the
tablet, and the acceptability of some wording contained in the permits submitted to address
the environmental assessment.

With regard to the request for a waiver with regard to imprinting the tablet, it is the firm’s
position that technical difficulties, among other things, does not make it feasible to do. In
a Memorandum dated July 11, 1997 from Steven Koepke, PhD, Deputy Division Director,
Division of New Drug Chemistry II, to Eric Sheinin, PhD, Director, Office of New Drug
Chemistry, it was recommended that, for approval, the firm must provide a Phase 4
commitmentto! T )

" "7 1A letter will be drafted which informs the sponsor of this policy.

g JE———

4, Biopharmaceutics:

The firm has included bioequivalence studies to both of the currently approved 4 and 8 mg
tablets, both with and without concomitant water. The biopharmaceutics technical section
of the application appears reviewable.

Decisions (agreements) reached:

The application will be filed. The PDUFA goal date is July 2, 1998. No further team meetings
will be convened unless requested by one of the reviewers.

e

: —
Minutes Preparer: _,’_, / S/ / < /7

¥,

—

cc: Original
HFD-/Div. Files
HFD-/Meeting Minutes files
HFD-/CSO

HFD-/meeting attendees APPEARS THIS WAY
Drafted by:KJohnson 8/21/97 ON ORIGINAL
Initialed by: Hgallo-Torres 8/21/97

J.Choudary 8/21/97

L. Kaus8/21/97
R. Frankewich 8/22/97
MEETING MINUTES
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NDA 20-781

GlaxoWellcome Inc.

Attention: Kimberley Jessup-Crippen

Five Moore Drive, P.O. Box 13398 -

Research Triangle Park, NC 27709 AUG |1 1998

Dear Ms. Jessup-Crippen:

We acknowledge receipt on July 27, 1998 of your July 24, 1998 resubmission to your new drug
application (NDA) for Zofran (ondansetron) Orally Disintegrating Tablets.

This resubmission contains additional chemistry, manufacturing and controls information
submitted in response to our July 1, 1998 action letter.

We consider this a complete class 2 response to our action letter. Therefore, the user fee goal
date is January 27, 1999. :

If you have any questions, contact me at (301) 443-0487.
Sincerely,

ﬁb S//N 24

Kati Johnson
Supervisory Consumer Safety Officer
Division of Gastrointestinal and Coagulation Drug

Products

Office of Drug Evaluation 1

Center for Drug Evaluation and Research .
cc:
Archival NDA 20-781
HFD-180/Div. Files
HFD-180/K.Johnson APPEARS THIS WAY
HFD-180/Frankewich ON ORIGINAL
DISTRICT OFFICE

Drafted by: KJ/August 11, 1998
filename:c:\wpfiles\cse\n\20781.doc
ACKNOWLEDGEMENT (AC)
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NDA 20-781

GlaxoWellcome Inc.

Attention: George Phillips, Pharm.D. JuL 11 o1eeT
Five Moore Drive, P.O. Box 13398

Research Triangle Park, NC 27709

Dear Dr. Phillips:

We have received your new drug application (NDA) submitted under section 505(b) of the
Federal Foed, Drug, and Cosmetic Act for the following:

Name of Drug Product: Zofran (ondansetron) Zydis Tablets

Therapeutic Classification: Standard

Date of Application: July 1, 1997

Date of Receipt: July 2, 1997

Our Reference Number: 20-781

Unless we notify you within 60 days of our receipt date that the application is not sufficiently
complete to permit a substantive review, this application will be filed under section 505(b) of
the Act on August 30, 1997 in accordance with 21 CFR 314.101(a).

If you have any questions, please contact me at (301) 443-0487.

Please cite the NDA number listed above at the top of the first page of any communications
concerning this application.

cc:
Original NDA 20-781 Sincerely yours,
HFD-180/Div. Files g
HFD-180/CSO/K.Johnson

DISTRICT OFFICE
Drafted by: kj/July 11, 1997
c:\wpfiles\cso\n\20781707.0kjk Supervisory Consumer Safety Officer
ACKNOWLEDGEMENT (AC) Division of Gastrointestinal and
. Coagulation Drug Products
Office of Drug Evaluation III

Center for Drug Evaluation and Research
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GlaxoWellcome T
APPEARS THIS WAY

July 1, 1997 ON ORIGINAL

Lilia Talarico, M.D., Acting Division Director
Division of Gastrointestinal and Coagulation Drug Products
Center for Drug Evaluation and Research
Attn: Document Control Room

Office of Drug Evatuation III

Food and Drug Administration
HFD-180, PKLN, 6B-45

5600 Fishers Lane

Rockville, MD 20857

 ULC 7.1997
N2, o180 &

5
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Pursuant to Section 505(b) of the Food, Drug, and Cosmetic Act, Glaxo Wellcome is
submitting a New Drug Application providing for Zofran® (ondansetron) Zydis®
Tablets, 4mg and 8mg.

Re: NDA 20-781; Zofran® Zydis® Tablet
Original Application

Dear Dr. Talarico:

Zofran Zydis Tablets were developed as an oral dosing alternative for the currently
approved and marketed formulations of Zofran. Zofran Zydis Tablets are a palatable,
freeze-dried, orally administered presentation of Ondansetron which disperses rapidly on
the tongue and does not require water to aid dissolution or swallowing.

The information provided in this New Drug Application for Zofran Zydis Tablets
includes preclinical, human bioequivalence and pharmacokinetic, and chemistry,
manufacturing and controls data. A report of a foreign (Japanese) clinical study
investigating the relative bioavailability of Zofran Zydis Tablets compared to
conventional Zofran Tablets is also provided as supplemental information.

Although this submission is based on the clinical pharmacokinetics and bioavailability of
Zofran Zydis Tablets compared to conventional Zofran Tablets, one clinical efficacy
study was undertaken in Europe. A copy of the final study report and protocol is being
provided for informational purposes. All other documentation generated from this study
is on file at Glaxo Wellcome. Pjease note that although supporting efficacy was

demonstrated, Glaxo Wellcome is not requesting any specific labeling statements based
on this study.

Glaxo Wellcome inc,

Five Moore Drive Telephone
PO Box 13398 919 248 2100
Research Triangle Park

North Carolina 27709



Lilia Talarico
July 1, 1997
Page 2

The data from the clinical pharmacokinetic, bioavailability, and supportive clinical trial
indicate that the 4 mg and 8 mg Zofran Zydis Tablet formulations are bioequivalent to
equal strengths of the conventional Zofran Tablet and support the interchangeable use of
these formulations for the management of chemotherapy-induced emesis, radiotherapy-
induced emesis, or the prevention of postoperative nausea and/or vomiting. In addition,
no new or unexpected adverse events associated with the use of Zofran Zydis Tablets
were observed.

Due to its low solubility in saliva, Ondansetron base, in lieu of Ondansetron »
hydrochloride dihydrate, as found in the currently marketed forms of Zofran, will be

employed in the formulation for Zofran Zydis Tablets. Thus, the unpleasant taste of the T
drug substance may be avoided. The manufacture of the drug substance for Zofran Zydis

Tablets is identical to that currently approved for Zofran Injection and Zofran Tablet, up

through production of intermediate grade Ondansetron. Zofran Zydis Tablets are then

formed by freeze-drying an __jof Ondansetron base in combination with

various commonly used cxc:plents.

Stability studies are in progress on three batches each of Zofran Zydis Tablets 4 mg and 8 mg.
The data generated on Zofran Zydis Tablet units packed in double foil blisters and stored for up
to 18 months at 2°C/Ambient RH and 30°C/60% RH show excellent physical and chemical
stability. No significant changes in appearance, Ondansetron content, Ondansetron related
impurities, dispersion time and dissolution have been observed at all conditions and timepoints
studied. Statistical analyses of the Ondansetron content, total impurities and dissolution predict 2
shelf-life to support the proposed shelf-life of 24 months when product is stored between 2°C
and 30°C.

Due to the manufacturing process employed and the unique chemical and physical characteristics
of the Zofran Zydis Tablet formulation, tablet imprinting or engraving is not possible. Glaxo
Wellcome requests a waiver from the final rule on imprinting of solid oral dosage forms (21 CFR
206.7(b)1, based upon the following:

¢ The dose characteristics require that it remains in its blister pack until just before
administration. The blister foil is printed with full labeling details together with batch
identification and expiry date.

e The pack size will be small and individual blisters will be separable to aliow the use in a
“daily reminder” container system.

e Zydis is the exclusive technology of d is only manufactured at one
site worldwide. Patent protection and the spccxahzcd nature of the process are expected to
preserve that exclusivity for the foreseeable future.



Lilia Talarico
July 1, 1997
Page 3

Correspondence regarding the use of Ondansetron base in lieu of Ondansetron hydrochloride
dihydrate, as well as information regarding the physical and chemical characteristics of Zofran

Zydis Tablets supporting this waiver request was previously submitted to
{ ion September 27, 1995, and is also addressed in the Chemistry, Manufacturing, and
Controls section of this NDA.

Glaxo Wellcome certifies that it did not and will not use in any capacity the service of
any person debarred under section 306(a) or (b) of the Genenc Drug Enforcement Act of .
1992 in connection with this application.

In compliance with the requirements set forth in 21 CFR 314.50(d)(1)(v), 2 field copy of
the Chemistry, Manufacturing, and Controls section of this application, along with a copy
of the FDA form 356h and the Overall NDA Summary Volume for this application, is
being provided to:

Food and Drug Administration
HFR-SE 150
60 Eighth Street, NE
Atlanta, GA 30309
Attn: Roger E. Kline
and

Division of Emergency & Investigational Operations
HFC-132, Office 1364

5600 Fishers Lane

Rockville, Maryland 20857

If you have any questions regarding this application please contact me at 919-483-4468.

Sincerely,
George C. Phillips, Pharm.D. APPEARS THIS WAY
Product Director ON ORIGINAL

Regulatory Affairs



